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; LIDGERWOOD M’F’G CO., 
; Chicago. 
1 A 96 Liberty Street, acune. Ore. 


Cleveland, O. New Orleans. 


STANDARD Cableways, } 


Hoisting 
, AND 
Engines. Nee \\a 
} Built on the ahs 4, Wie wy aia " Conveying 


Duplicate —~ “2350 eae | 4 
Part System. » ER eae. Devices, 2 


For Canal and Trench Excavating, Dam Construction, Wall and Pier Building, Mining, | ; | 
Quarrying, Logging, and General Contract Work. Tt 
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/NON-CARBONIZING OIL__> 


: FOR USE IN AIR CYLINDERS OF 


: <__AIR COMPRESSORS, 


Also All Grades of Lubricants for use on Machinery 
Propelled by Compressed Air. 
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Office and Salesroom, No. 59 WATER ST., NEW YORK, U.S. A. 
7 
: 


CABLE ADDRESS LONDON OFFICE: SOLE AGENTS FOR SCOTLAND: 
“LUBROLEINE.”’ 9 NEW BROAD STREET, JOHN MACDONALD & SON, 
! E. LONDON, £.Cc GLASGOW, SCOTLAND. 
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FORL—™ 
THE WORK OF THE DRILL. 


FOR ALL PURPOSES: 
COAL, IRON, STONE, WATER, GOLD, SILVER, OIL, COPPER, TIN, ETC. 
oe. | 


“Boring and Drilling” 


AN ILLUSTRATED TECHNICAL MONTHLY. 
Methods of Boring. New Appliances. Sections of Strata, Etc. 
RECORDED. 


Editorial Office: | Subscription: 


45 Devonshire Chambers, Bishopsgate, For the year, - - 10s, with postage. 
London, E. C. Single copies, - - 1s. 


SEE SEPTEMBER NUMBER FOR SPECIAL ILLUSTRATED REPORT 
OF BORING ENGINEERS’ CONGRESS AT FRANKFORT. - PRICE 2s. 


SUSU Ie se eeeN 


a 


PT 





CSS SS BUBB BiBalia 





J 333333333 333333333333333 3933333333 -3:3:333333333323333332, 


33333 


77299399 3399999999999399999933393 








; COMPRESSED AIR MINE HAULAGE. 


SAFEST, MOST ECONOM- 
ICAL, HANDIEST, MOST 
ADAPTABLE TO VARY- 
ING REQUIREMENTS, 
AND MOST RELIABLE. 








We introduced the first air haulage into anthracite mines, and have installed 
about go per cent. of the air locomotives in use in America. We can refer to some 
25 plants in operation, each with one to six locomotives, track gauges 18 to 56% 
inches, underground and surface haulage. Our designs are automatic, easily 
controlled and free from complications. 

SPECIAL OFFER: On application of Mine Superintendent or official of 
Operation likely to use locomotives, we will mail free our Ninth Edition “Light 
Locomotives,” 233 pages, describing 600 steam and 60 air locomotives. To 


accommodate others a copy will be mailed on receipt of 50 cents (in stamps if 
-desired). . 


Adoress.---- HK. PORTER COMPANY, - - 640 Wood St.. Pittsburgh, Pa. 
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Boston. New York. Philadelphia. Pittsburg. Chicago. 
Forcign Dep’t, Dock House, Billiter St., London, E. C. 


NATIONAL TUBE COMPANY, 


MANUFACTURERS OF 


Standard Steam, Gas and Water Pipe. 
Locomotive and Stationary Boiler Tubes. 
Special Flanged Pipe for Compressed Air. 
Pump Columns for Mines. 

Special Light Lap-Welded Pipe, fitted with the Converse 
Patent Lock Joint and Matheson Patent Joint for Water 
and Gas Mains. 

~ Cylinders with Dished or Flat Heads for Carbonic Acid and 

other Gases. 


NEW YORK OFFICE, HAVEMEYER BUILDING. 
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™ PULSOMETER Sa" 


“The Contractor’s Friend.” 


OFTEN IMITATED—NEVER EQUALED., 
OVER 20,000 IN USE. 
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Recent Important Improvements. 





The Handiest, Simplest and Most Efficient Steam Pump for 
General Low Service Mining, Quarrying, Railroad, Irrigating, 
Drainage, Coal-washing, Tank-filling, Paper Mill, Sewer and Bridge 
ig Contractors’ Purposes, etc., etc. 


Muddy or gritty liquids handled without injury to the Pump. 





PULSOMETER STEAM Pump Co. 


Cataldgue on Application. Correspondence Solicited. 


135 GREENWICH STREET, NEW YORK. 
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Te B The B,, RF. Goodich Companies 


AKRON RUBBER WORKS. FACTORIES: AKRON, OHIO, U.S.A. 


NEW YORK: CHICAGO: SAN FRANCISCO: 
66-68 Reade Street. 143 Lake Street. 35 New Montgomery Street. 


Rubber Goods_._ 


OF FINE QUALITY, 
HOSE FOR ALL PURPOSES. G8 


AIR HOSE for Rock Drills, Compressors, ILLUSTRATED 
Mining Machines, Pneumatic Riveters, etc, CA TALOGUE..# 


STEAM HOSE, Etc. i 
Belting, Springs of all kinds, Valves, Gaskets, Rings, Packing, etc., etc. ! 
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No Floats or Submerged Working | THE | 


| a PNEUMATIC PUMP 


Operated by 


COMPRESSED AIR. 


| 
| 


| Suited to All Conditions and Places from 
| Which Water is Taken \ 
| Sent on Trial to All Parts of the Country. y 


Single and Duplex Displacement and Piston ) 
Types: ee: \ 


| Can be Installed by Any Mechanic. =: : 


= | MERRILL PNEUMATIC PUMP CO., 


141 Broadway, New York. 
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“Compressed Air” 


Published Monthly. y 
This is the only publication devoted to the useful application of compressed ? 
air, and it is the recognized authority on all matters pertaining to this subject. () 
. .¥, 
NOW IN ITS SIXTH YEAR, 4) 
. ) 
RATES OF SUBSCRIPTION. \ 
United States, Canada and Mexico, : ; ; ; : per year, $1.00 ( 
All other Countries, : : . ‘ ° ‘ ; 6 a 1.50 /) 
Single Copies, . ° . ; . 7 : ; 10 Y 
SPECIAL. y 
Clubs of ten subscribers, ; : ; 3 : ‘ ; ‘ 5.00 7 

The attention of Engineers, Superintendents, Railroad Master Mechanics, 
Manufacturers of Compressed Air Appliances, Students, and all others ? 

whose association with compressed air require the widest knowledge of the 


application of air power is called to this Special Rate. It enables them 
to place the magazine in the hands of gr reanm of compressed air 
apparatus by club subscriptions at an extremely low cost. 
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LIST OF BOOKS ON a anen eD AIR. 
Volume No. 5, Compressed Air,’ ; " . cloth, 2.00 


March, 1900—F ‘ebruary, rgor, ine heate i! a “ saaiailid numbers of 
£5 Compressed Air,” which make up this volame are profusely ilMustrated 
with fine half-tone engravings and line cuts of a large number of important 
applications of compressed air. 
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“Qompressed Air Production,” by W. L. Saunders, ‘ . ° . cloth, z.00 


Compressed Air Production or The Theory and Practice of Air Compression. 
By W. L. Saunders. A practical treatise on air compression and com- 
pressed air machinery. [t contains rules, tables and data of value to 
engineers. 


eS ee 


**Pumping by Compressed Air,” by Edward A. Rix, ; : 75 


A practical treatise on this subject, containing valuatite steele: with 
diagrams and tables. The different systems are described and compared, 
and the advantages of each impartially stated. 


“©ompressed Air,” by Frank Richards, ; ‘ : ; . cloth, 2.50 


Compressed Air, by Frank Richards. Contains practical information upon air 
compression and the transmission and application of compressed air. 


‘Liquid Air and the Liquefaction of Gases,” by Prof. T. O’Conor Sloane, 350 pages, 2.50 


ae upon the Transmission of Power by Compressed Air in Paris, by A. 
. W eageee F. R. S., M. Inst. C. E., Emeritus Professor of Engineering in 
Dutvereity College, London. The Transmission and Distribution of Power 
from Central Station hy Compressed Air, wud William Cawthorne at clea B. 


$.C., F.'R.S., M. Inst. C.E£., > -50 
The Tranemission of Power by C valet Air, by Robert Zahner, M. E., . -50 
*Tunreling,”’ a practical treatise, by Charles Prelini, C.E With additions sad 

Chariles'S. Hill, C. E. 150 diagrams and illustrations. Cloth, 3.00 


Forwarded postpaid on receipt of price. 


“OOMPRESSED AIR,’’ 26 corttanpr st., NEW YORK. 
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EMPIRE AIR TOOLS. 
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All Working Parts Incased. 
Gears Run in Oil Chamber. 
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An important feature which is found 
in NO OTHER pneumatic drill is an 
oil chamber enclosing the gears and bear- 
ings, allowing them to travel in oil, and 


avoiding wear, friction and frequent 
oiling. 


hes, 


No. 00 Drill, Capacity 3/16 in. weight 5% lbs. 
No. 0 Dri:l, Capacity 7/16 in. weight 10% Ibs. 
No. 0 Extra Drill, Capacity 34 in. weight 15 Ibs. 
J, No. 1 Drill, Capacity 1 in. weight 35 Ibs. 

2 i ieee aa No. 1 Extra Drill, Capacity 1} in. weight 49 Ibs. 
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Take little head-room. 

Light, easily handled, 

Not dependent on air pressure 
to sustain load, 

Made in following Capacities: 
Differential, Class ‘‘A’” Hoists 
1,500, 3,000, 5,000 and 10,000 
Ibs. Friction Brake, Class “B” 
Hoists, 800, 1.500 and 2,500 Iks. 


at 

Our goods are used by the 
U. S. GOVERNMENT 
in all NAVY YARDS 


in the east. renee See 
Send for Illustrated Catalog. 


EMPIRE ENGINE & MOTOR CO., 


OFFICE AND WORKS: ORANGEBURGH, N. Y. 
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Established 1831. Annual Capacity 1,200. 


BALDWIN LOCOMOTIVE WORKS, 


Single Expansion and Componnd Compressed Air Locomotives, 
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Adapted to a great variety 
of service. Built to gauges 
andtemplets from stand- 
ard designs. 

Similar parts of different 
engines of same class per- 
fectly interchangeable. 

Highest efficiency  at- 
—S ar. —— ~=s- tained by compounding. 


BURNHAM, WILLIAMS & CO.., 
PHILADELPHIA, PA., U.S. A. 
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¥ An Important Connecting Linkin Compressed Air Service. 


THE 
Moran Flexible Join 
um 4 For-high pressure, indispensable. 
Tightness, safety, flexibility and durability 


assured. 


Parties making experiments with Com- 
pressed Air may have the use of the “ Moran 
Joint” free for a limited time. 





MORAN FLEXIBLE STEAM JOINT CO., 


- - - - - KENTUCKY. 
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CAMERON 


STEAM PUMPS 











COMPACT. 
SIMPLE. 
DURABLE. 


NO OUTSIDE 
VALVE GEAR. 





PIPE PATTERN 


Easily Started. 


Easily Stopped. 
No Dead Centre. 


Thoroughly Reliable in 
Operation and Service. 


FOR EVERY DUTY. 


ae L Thoroughly Tested and 
\ Guaranteed. 


BUILT FOR EXACTING 
SERVICE. 


Our NEW 132 page catalogue 
REGULAR PATTERN will interest vou, FREE. 








A.S. CAMERON STEAM PUMP WORKS 


NEW YORK CITY, U.S.A. 
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SE Al rf i SURE CURE For STEAM 
IN PUMPING FROM MINES 
@ AND OTHER OUT-OF-THE-WAY PLACES. 


* 
ey ” 
Tne HARRIS COMPOUND 
DiRECT AIR PRESSURE PUMP. 


Different from the ordinary 
displacement pump.—. 


us at, 128 BROADWAY, NEW YORK. 



































The Caskey Portable 
PNEUMATIC PUNCH. 


FOR LIGHT AND HEAVY WORK. 


Saves exactly half the space in length 
needed to do the same work with a sta- 
tionary power punch. 

Saves more than half the labor, only one 
man being required, who can readily do 
more work than several men on stationery 
machine. 

Saves expense of drilling on many lines 
of work that cannot be done on power punch. 

Avoids much inaccurate work, being so 
much more easily guided and controlled in 
the hands of one man than a sheet or beam 
moved by several men at once. 

Construction is extremely simple, insuring 
low cost of repairs. 

Prices, references, and all further informa- 


tion, on application to the builders. 


F.F.Slocomb & Co., 


WILMINGTON, DELAWARE. 


Built in four sizes. Cut shows size I. 
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THE COMPRESSED AIR MAGAZINE. 


A MONTHLY PUBLICATION DEVOTED TO THE USE- 
FUL APPLICATION OF COMPRESSED AIR. 


W. L. SAUNDERS, - - Editor and Proprietor 
J. E. QUINTERO, - : . 
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Subscription, including postage, United States, 
Canada and Mexico, $1.00a year. All other coun- 
tries, $1.50a year. Single copies, 10 cents. 


Advertising rates furnished on application. 


We invite correspondence from engineers, con- 
tractors, inventors and others interested in com- 
pressed air. 


Allcommunications should be addressed to Com- 
PRESSED AIR, 26 Cortlandt St., New York. 


London Office, 114a Queen Victoria Street. 


Those who fail to receive papers promptly will 
please notify us at once. 


Entered as Second-Class Matter at the New York 
N. Y. Post Office. 
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JUNE, Igo1. No. 4. 
A friend and subscriber of ComMpressED 
Air living in Berlin, who is the President 
of the Board of Directors of a large Ger- 
man iron foundry, recently gave copies of 
CoMPRESSED AIR to the chief engineers of 
his establishment and requested them to 
examine into the possibility of using com- 
pressed air appliances in their work. He 
sends us translations of their replies, and 
remarks that the opinions were given in- 
dependently of “and rather 
surprised me and will doubtless also sur- 
prise you.” 


each other 
We give their replies exactly 
as they were received by us, because they 
represent the opinions of a large number 
of foreign engineers. 

In view of the very large use of pneu- 
matic tools of various sorts in this country 
these letters are of great interest, show- 
ing, as they unmistakably do, the indif- 
ference with educated for- 


which even 


eign engineers are wont to regard labor- 
saving machines. 

Through both letters there is an under- 
current, which, if read aright, shows a 
self satisfied “Oh-you-can’t-improve-on- 
us” tone which, if persisted in, will sooner 
or later result in this concern taking a 
back seat. 

In addition, these letters show a striking 
lack of appreciation of the principles in- 
volved and the possibilities of increased 
output, reduction of hand labor and im- 
provement in character of work resulting 
from the use of pneumatic apparatus, the 
value of which has been definitely estab- 
lished by hundreds of examples in this 
country. 

We suggest that some of our readers 
interested in the manufacture of this class 
of apparatus answer the arguments ad- 
vanced by the two German engineers. 

First letter: 

1. The use of pneumatic hoisting ap- 
pliances in our works is out of question, 
as we possess everywhere mechanical or 
electrical hoisting apparati. The pneu- 
matic hoisting tools must be suspended on 
cranes and are meant to replace the wind- 
lasses on traveling or turning cranes. 

2. Pneumatic Hammers.— These © are 
used to advantage, as one hears, for clean- 
ing castings. The introduction of same 
can, however, only take place practically 
with the introduction of a pneumatic plant 
in the boiler shop, as the equipment when 
only meant for cleaning castings would 
hardly prove profitable. The opinion as 
to the advantage of pneumatic hammers 
varies, whilst on the one side it is asserted 
that the workmen cannot stand for long 
the concussion in the muscles of the arm, 
this point is disputed on the other side. 

3. Pneumatic Drills—The same have 
no advantages over the electric drills and 
can, according to my opinion, only be used 
where there is a pneumatic and no elec- 
tric plant at disposal. 

4. Pneumatic Sand-Rammers. — These 
sand-rammers likewise must be suspended 
on cranes and would require in our work 
shop a traveling crane for themselves. 
They can only be recommended for the 
ramming of large pieces as the prepara- 
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tions for the connection of the air tube 
and for the connection and disconnection 
of the apparatus itself, etc., would elimi- 
nate otherwise the advantages obtained by 
saving of labor. 

5. Sand Blasts—These blasts are only 
profitable, when great quantities of small 
castings are manufactured, because the 
castings to be cleaned must be placed in 
the machine, which makes them pass the 
blast. 

6. Sand Sifters —Pneumatic sand sift- 
ers are not known to me. 

7. Casting Machines.—l1 suppose pneu- 
matic traveling cranes are meant with 
these machines, instead of which electri- 
cal or hand cranes are used in our works. 

8. Pneumatic Paint-Machines. — These 
are said to be very efficient and answer 
very well, when there are large surfaces 
to be painted, especially in bridge building 
factories, for us they would hardly be of 
any use. 


Second letter: 


1. The use of hoisting tools for our 
foundry service cannot be taken in con- 
sideration, because we are provided with 
cranes, which permit of the lifting and 
lowering of casting boxes and mouldings. 

2. The Hammers are used for chipping 
and cleaning the castings, but are not to 
be recommended for service in foundries, 
because the cleaner cannot stand long 
constant shocks, viz., the constant vibra- 
tion. Such a plant would be combined 
with great difficulties in our Works, as 
large castings are cleaned in the open air, 
thus necessitating the use of a very long 
tube. 

3. Sand-Rammers.—These are used for 
ramming large pieces by which an uni- 
form ramming is obtained, which cannot 
be obtained by ramming done by manual 
work. The chief advantages of such a 
plant lie in the considerable saving of 
labor. The sand rammers are suspended 
on a crane and are brought over the re- 
spective piece, when the ramming can 
commence. During such time the crane 
in question is constantly required, where- 
by the other section of foundry is handi- 
capped for a longer or shorter period. 
The use of such sand-rammers can there- 
fore not be recommended. 

4. There can only be the question of 
using drills, when there exists a pneu- 
matic plant. 

5. Sand Blasts,—lf we decide on build- 
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ing a shop for cleaning castings in which 
likewise the greater castings can be 
cleaned, then the use of such blasts may be 
contemplated. 

6. Sand Sifters are to be recommended, 
as the sand is worked off much cleaner 
than by a hand sieve. 

7. Casting-Machines—Such a machine 
is not known to me; probably moulding 
machines are meant by it. Should we de- 
cide in manufacturing small castings by 
the mass, then probably only moulding 
machines, worked by hand, would be pro- 
cured and probably only two machines. 

8. Pneumatic Paint Machines are not 
needed for service in foundries. 

From the above it appears that the pur- 
chase of pneumatic appliances for our 
foundry is not to be recommended. 





In another portion of this issue we give 
an abstract of a paper by Prof. John H. 
3arr, of Cornell University, in which the 
subject of “Multiple Stage Air Compres- 
sion” is discussed in an interesting way. 
In this we notice that Prof. Barr speaks 
very frankly about some of the defects of 
the usual forms of mechanical valve for 
air compressor cylinders. 

Prof. Barr’s wide experience with en- 
gines places him in a position to discuss 
this subject in a satisfactory manner, and 
we feel that his statements about the dif- 
ficulties of the usual forms of mechanical 
valves should be carefully noted. 

Referring to mechanical valves in gen- 
eral, he says that when properly set they 
cause less throttling because the actual 
opening of a valve is independent of the 
air pressure in the cylinder at the moment 
of opening and do not, therefore, de- 
pend upon an excess of pressure to open 
them. 

This is very true of the ordinary form 
of Poppet Inlet Valve, especially with 
small compressors where the general effi- 
ciency can never be remarkably high, be- 
cause of the large part which friction and 
clearance must play. On the other hand, 
mechanical valves for small size compres- 
sors, along with the advantages which 
Prof. Barr allows, also include the diffi- 
culties of complication, expense and the 
reduction in the volumetric efficiency of 
the machine because of the large amount 
of clearance necessary in comparison to 
the volume of air handled. 

With the large forms of compressors 
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the objection of throttling with spring 
closed inlet valves continues to some ex- 
tent, and it is this objection which has 
caused many manufacturers to resort to 
the use of direct operated or mechanical 
inlet valve. If, however, any form of di- 
rect connected valve is used, the greatest 
care must be exercised in adjusting it to 
open at exactly the right moment or else 
the capacity of the cylinder is reduced to 
an amount which depends upon the delay 
in opening. This adjustment must be 
doubly fine, for should the valve open too 
soon, some of the air under compression 
immediately escapes back into the inlet 
passage and the capacity of the compressor 
is again reduced. 

It is thus seen that twice for each stroke 
there is a point where all valve move- 
ments should occur, that is the instant 
the piston changes direction. This inter- 
val is very brief, and to secure ideal work- 
ing, all air valves should operate in this 
time. With rigid connections this “in- 
stant action” is well nigh impossible, and 
generally it results in early or late closing 
of one or more of the four valves. 

Another feature which must not be lost 
sight of is also mentioned, namely, the 
gradual opening or gradual closing of the 
inlet and discharge valves, causing the in- 
let or discharge ports to decrease in area 
until toward either end of the stroke the 
port opening is exceedingly small. 

The fact that the piston gradually slows 
up and comes to rest somewhat balances 
this, but it would be far better in every 
way if the ports could remain full open 
and close instantly at the proper moment. 
Especially is this so on the inlet side, for 
here the pressure of the entering air is 
small and its volume consequently great, 
which in turn calls for a large port open- 
ing to guard against “wire drawing.” 

The desideratum at all times is to favor 
that system which, other things being 
equal, takes in the greatest volume of air, 
for this means a higher volumetric effi- 
ciency, in other words, more compressed 
air, which, after all, is what is wanted. 

Another point too often disregarded is 
the liability of accident to the discharge 
valves when rigidly connected to the valve 
motion. Especially is this true in tem- 
porary plants or any installation where 
the load is apt to be thrown suddenly on 
or off. To explain this, suppose we imag- 
ine the piston near the end of its stroke. 
At this moment, the air ahead of it is un- 


der maximum compression and as already 
explained, the discharge valve is also 
nearly closed, leaving a very small out- 
let for the air to pass through. 

Now, should the receiver pressure sud- 
denly drop from any cause the valve 
which is designed to have maximum pres- 
sure holding it on its seat at once has all 
of its conditions reversed and the full 
pressure tending to force the valve off its 
seat. This strains the valve and has been 
known to wrench the valve motion and 
cause serious trouble. In any case it 
wears the valve motion and is a disad- 
vantage. 

Clearance which plays such an impor- 
tant part in the volumetric efficiency of a 
compressor is invariably greater with the 
usual forms of mechanical than with the 
poppet valve when properly designed. 

Mechanical valves, especially of the 
Corliss type, leave much to be desired 
when it comes to cooling during .com- 
pression, an item on which the efficiency 
and to some extent the safety of the com- 
pressor depends. The reason for this is 
that the heads are so largely taken up by 
the valves and working parts that there is 
no opportunity for the water to be 
brought into intimate contact with the 
parts which are in direct contact with the 
heated air. 

While water cooled heads do not lower 
the temperature of the air sufficiently to 
make any remarkable improvement in the 
efficiency of a compressor, they do effect 
a saving in two ways. It is obvious that 
if the cylinder head has a sheet of water 
on the outside when the air is compressed 
against it on the other side by the move- 
ment of the piston that its temperature is 
held down and an accumulation of heat 
in the metal is prevented so that the tem- 
perature, with which the lubricating oil 
comes into contact, can never exceed a 
certain safe limit. 

At the same time the air is in constant 
contact with the heads while, for a large 
part of the stroke, it is not in contact with 
the cylinder wall. If jacketing of the wall 
is desirable, in view of the longer contact 
with the heads it is even more desirable 
and in fact necessary that they be cooled. 

Summing up in view of the facts stated 
it is apparent that the general run of me- 
chanical valves for air compressors are 
not improvements over the older types of 
poppet valve, and in many cases they are 
positively defective; that a mechanical 
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valve which is rigidly connected to the 
valve motion inherent defects 
which make it inferior to the poppet or 
floating valve. 


possesses 





A Pneumatic Clamshell Dredge Bucket. 





The pneumatic clamshell dredge bucket, 
which we illustrate herewith, is an inno- 
vation on the usual construction of such 
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apparatus which promises to have a wide 
field of usefulness. As engineers familiar 
with this type of dredging apparatus 
know, the ordinary chain-closed clamshell! 
has important objections; the bucket can 
be closed only after it has come to rest 
on the bottom, and the pull of the closing 
chains reduces the effective digging 


weight of the bucket owing to their lift- 
ing action. 


To avoid these objections 
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FIG. I. VERTICAL SECTION AND DETAILS OF PNEUMATIC CLAMSHELI 
DREDGE BUCKET. 
WM. H. ARNOLD, NEW YORK, INVENTOR. 
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several attempts have been made to de- 
vise buckets closing by the action of liquid 
pressure in a cylinder, but so far none of 
these devices has gained much favor. The 
bucket illustrated here is one of the latest 
of these devices, and its very successful 
operation in the trial installation prom- 
ises, as stated above, to reverse the poor 
success met with by previous buckets of 
the sort. In it the opening and closing of 
the bucket is performed by air pressure 
operating through a cylinder and piston, 
the action being wholly independent of 
the hoisting chains and of the position of 
the bucket. 

The construction of the bucket is, per- 
haps, best seen from the sectional draw- 
ing, Fig. 1. The central element of the 
bucket is the frame, A, which terminates 
at the top in a fork, B, and at the bottom 
in a cylinder, C. Between the arms of 
the fork is pivoted a compensating bar, 
D, to the ends of which are attached the 
hoisting chains, and at the bottom of the 
cylinder is a wedge-shaped cylinder-head 
guard, E. The compensating bar serves 
to keep the bucket vertical in descending, 
while the cylinder-head guard serves as a 
means for anchoring the bucket or for 
holding it while filling in a fixed position 
in the material to be removed. The shells, 
F F, of the bucket are hinged to the frame 
by four bucket arms, G, and are also 
hinged to the crosshead, J, by the triangu- 
lar connecting links, H. This crosshead 
is keyed to the top of the piston rod and 
slides between interior guides on the two 
members of the frame. Minor details of 
the construction are clearly shown by the 
drawings. i 

In operation, the jaws or shells of the 
bucket are both opened and closed by the 
positive action of the air pressure upon 
the bottom or top of the piston. The air 
is conveyed to the cylinder from the re- 
ceiver on the dredge through a double 
barreled or Siamese hose arranged as 
described later. The full lines, Fig. 1, 
show the positions of the crosshead, con- 
necting links, bucket arms and jaws when 
the bucket is closed, and the broken lines 
show these parts, for one side, when the 
bucket is open. It will be observed from 
the drawing that the opening and closing 
mechanism is wholly independent of the 
devices by which the bucket is hoisted and 
lowered, so that it may be opened or 
closed at any point in its vertical travel. 
Furthermore, it will be seen that when 
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the bucket rests on the bottom its whole 
weight is effective for digging, the hoist- 
ing chains remaining slack until the jaws 
are closed. 

Turning now to Fig. 2 and frontispiece, 
showing the trial installation of the 
bucket, it may be noted first of all that 
while the drawings of Fig. 1 show the 
jaws made up of riveted pressed steel 
shapes, the bucket as actually installed 
has cast steel jaws. At the time the 
bucket was built this was a decided inno- 
vation, but since then cast steel has been 
used in several clamshells which like the 
first appear to have been highly success- 
ful. Fig. 2 shows the bucket loaded and 
closed, ready to be swung over the scow 
and dumped, and the frontispiece is a 
view showing it open with somewhat 
more of the dredge boat in sight. As 
will be observed, the only modifications 
required on the portion of the dredge in 
sight is the hose reel on the boom. In- 
side, of course, there are the unusual in- 
stallations of an air compressor and re- 
ceiver. 

The problem of handling the hose dur- 
ing operation was a somewhat critical one. 
It was necessary, of course, that the hose 
should freely follow the bucket in its 
descent and as freely and quickly be got- 
ten out of the way in the ascent of the 
bucket. It was highly desirable also that 
these operations should be automatic. The 
solution of the problem which was finally 
worked out is exceedingly simple. A ver- 
tical hose reel with a hollow shaft or axle 
is carried on bearings on the top member 
of the boom. From the receiver two lines 
of iron pipes pass up the boom and ter- 
minate in the ends of the hollow shaft. 
The double hose has connections tapped 
into the shaft to admit the-air to it. In 
operation the hose is unwound from the 
reel by direct pull when the dipper is 
descending. This action, of course, ro- 
tates the reel and this rotation winds up 
a cable attached to a counterweight which 
slides up and down the boom on an in- 
terior track. When the bucket begins to 
ascend and releases the tension on the 
hose the counterweight acts by gravity to 
unwind the counterweight cord which ro- 
tates the reel in the reverse direction and 
winds the hose onto it as fast as it comes 
up out of the water. As will be seen, 
both the unwinding and rewinding actions 
are wholly automatic and require no par- 
ticular care on the part of the operator. 
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The bucket illustrated by Fig. 2 and on 


frontispiece is installed on the dredge 
“Champion,” belonging to The W. H. 
Beard Dredging Co., 11 William 5t., 


New York. At the time the photographs 
were taken, this dredge was at work dig- 




















FIG. 2. 
DREDGE BUCKET CLOSED WITH 


VIEW OF PNEUMATIC CLAMSHELL 


LOAD. 


ging mud from one of the slips of the 
Brooklyn Warehouse & Terminal Co., of 
Brooklyn, N. Y. As previously stated, a 
double or Siamese hose was used, one bar- 


COMPRESSED AIR. 


rel of which supplied air to the bottom 
of the piston and the other to the top of 
the piston. A pressure of 100 Ibs. per 
sq. in. was worked. The admission of the 
air to the cylinder and its exhaust were 
controlled by a three-way cock on each of 
the two lines of pipe leading to the hose, 
these cocks being placed in the operator’s 
cabin close to the hand of the dredge 
operator. At the time the dredge was 
visited by a member of the staff of this 
journal, the work of filling a scow was 
just being completed. The bucket oper- 
ated quickly and smoothly so far as could 
be observed and required even less care 
on the part of the operator, than the ordi- 
nary chain-closed bucket. Fig. 2 is a 
fair illustration of the bucket loads which 
were being regularly removed. ‘The soft 
material, of course, favored the bucket, 
particularly since it was of small size, de- 
signed for hard digging. 

Summarized briefly, the main dimen- 
sions of the bucket are: Capacity, 3 cu. 
yds.; extreme height, 15 ft.; extreme 
width, 76 ins.; diameter of cylinder, 16 
ins.; area of piston, 200 sq. ins.; length of 
stroke, 4 ft.; working pressure of air, 100 
Ibs. per sq. in.; total pressure on piston, 


20,000 Ibs.; total weight of reciprocating 


parts, 9,000 lbs.; total closing force on 
material, 29,000 lIbs.: actual weight of 
bucket, 24,000 Ibs. This bucket was de- 


signed for hard digging. 

For soft material a larger bucket would 
be employed and for handling blasted 
rock the bucket shells would be replaced 
by grapples. 

The advantages claimed for this form 
of clamshell over chain-closing buckets 
are: Closing and opening independent of 
use of frictions; bucket can be lowered 
into scow well and dumped on the doors 
without dropping the load; a gain of about 
10 ft. in width of cut is made owing to the 
fact that the chain-closed bucket will fall 
off in opening; the entire weight of the 
bucket is on the bottom while closing, and 
finally the ability to close the bucket at a 
given depth enables the dressing off of the 
bottom of the cut at the required depth 
without over excavation. 

The bucket illustrated was designed and 
has been patented by Mr. W. H. Arnold, 
engineer and superintendent for The W. 
H. Beard Dredging Co., of 11 William St., 
New York. We are indebted to Mr. Ar- 
nold for the information from which this 
description has been prepared. 
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A New Type Atr Compressor. 


In a paper read before the Richmond 
meeting of the American Institute of 
Mining Engineers, Mr. Henry G. Mor- 
ris, of Philadelphia, Pa., describes the 
d’Auria air compressor, which works on 
the same principle as the d’Auria water 
pumping engine—that is, without a fly- 
wheel. In referring to various types of 
air compressors, the author quotes that 
the mechanical efficiency of air compres- 
sors ranges from 15 to 60 per cent. and 
further remarks that any improvements 
increasing these machines must be of gen- 
eral interest. In describing the d’Auria 
compressor, he refers to the duplex type, 
saying: “So far as steam economy is 
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Pe 


gine), the question arises, how perfectly 
smooth action is attained in the d’Auria 
compressor, starting at the beginning of 
the stroke with a high initial pressure of 
steam against no resistance, and ending 
the stroke with a propelling force practi- 
cally nil, and resistance at a minimum. 
“This result is accomplished by a “hy- 
draulic compensator,” which is a cylin- 
der, A A Fig. 2, with a plunger, B, car- 
ried by the same piston rod which con- 
nects the steam and the air piston. The 
ends of the compensator cylinder commu- 
nicate with each other by means of a loop 
of pipe, C C C, turned into the form of a 
very rigid bed plate, which adds to the 
strength of the machine, and preserves, 
under all conditions, the alignment of the 




































































FIG. I. SECTION THROUGH STEAM CYLINDER, 


concerned, it may be said to have less 
limitations than even a crank and flywheel 
compressor, for the simple reason that, 
while in the latter the high degree of 
steam expansion calls for heavier fly- 
wheels, heavier crank-shafts, etc., the 
moving parts in the d’Auria compressor 
are not in the least affected by the degree 
of steam expansion, and the machine 
works equally well with a high, as with 
a low, expansion. 

“Since there is no mechanism of levers, 
etc., employed to equalize the propelling 
force and the resistance at every point of 
the stroke (such as is used, for instance, 
in a Worthington high-duty pumping en- 


piston rod. This cylinder and pipe are 
filled with water or any other liquid; and, 
as there is no loss of liquid beyond that 
which may leak through the stuffing 
boxes, they are easily kept fuil from any 
source of water supply. through the small 
pipe and two check valves shown. When 
the compressor is in action the liquid 
column contained in the compensator pipe 
is affected reciprocally, to and fro, by the 
plunger, and acts in exactly the same man- 
ner as a balance wheel in a watch, taking 
up the excess of energy in the first half, 
and giving it back with an exceedingly 
small loss, due to friction, in the second 
half of the stroke. 
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FIG. 2. LONGITUDINAL SECTION THROUGH A D’AURIA DUPLEX AIR COMPRESSOR. 
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“The action of this compensator is so 
perfect that the machine is never bolted 
down to the floor on which it stands, and, 
under such conditions, can be run at a 
high rate of speed without vibrations. I 
have seen an 8 x g x 8-inch compressor of 
this type work suspended in the air from 
chains, and also run while on rollers, and 
another of the same size making 340 
strokes per minute without being bolted 
to the floor, and under these conditions, I 
was able to balance upon it a five-cent 
piece on edge. 

“These compressors have no dead cen- 
ters. The cycle of their action being lim- 
ited to the period of one stroke, they are 
able to start and stop instantly, and, if 
fitted with a sensitive pressure regulator, 
will stop completely on a small variation 
of air pressure, and will start promptly 
when that pressure falls slightly below the 
normal. 

“Tt may be asked: What would be the 
effect of a sudden release of load on the 
compressor, such as might happen by the 
breaking of the air pipe? This contin- 
gency is met in the compressor, as in the 
pumping engine of the same type, by a 
simple and effective device. The exhaust 
steam in the steam cylinder is cut off by 
the piston itself about 1.5 inches from the 
cylinder head; and, from this point on, a 
considerable amount of steam cushioning 
is done in the cylinder, stopping the pis- 
ton, under ordinary conditions, at about 
8 inch from the cylinder head. Of 
course, this 3¢-inch clearance is filled up 
with steam at boiler pressure; which, 
while it does no harm, does a considerable 
amount of good by keeping the piston and 
cylinder head hot when steam is admitted. 
On the other hand, the compensator 
plunger has a number of slots, which, in 
case the stroke becomes longer than nor- 
mal (that is, if the clearance becomes less 
than *& inch), overrun the bearing of the 
plunger, and open a by-pass for the col- 
umn of water which is pushing the 
plunger forward. Thus the pressure on 
both sides is equalized, and the pistons 
are prevented from striking the cylinder 
head. Of course, this device comes into 
play only when the load is suddenly re- 
leased. Under ordinary conditions—that 
is, with 3% inch of clearance in the steam 
cylinder—the by-pass in the compensator 
will not open. 

“The machine here illustrated is a small 


one. In larger sizes, the compressors are 
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made compound, both in air and steam, 
and fitted with the most approved steam 
and air valves to insure economy of steam. 
A dAuria compressor of 3,000 cubic feet 
capacity per minute, compound in steam 
and air, with inter-cooler all complete, 
weighs about 46,000 pounds, occupies a 
floor space of 25 x 8 feet, requires no 
other foundation than a floor to support 
its weight, and does not need even to be 
bolted to the floor. A compressor of the 
crank and flywheel type, capable of doing 
equally efficient work and of the same 
capacity, would occupy a floor space of 
about 56 x 18 feet, and its flywheel alone 
would weigh 45,000 pounds, the total 
weight of the machine being probably 
about 170,000 pounds. Where space is a 
consideration, the new type offers con- 
siderable advantages, occupying only one- 
fifth as much area as the former type. In 
weight, it is as one to four, involving 
much saving in the cost of foundations, 
which is an important item. Moreover, it 
can be moved from place to place without 
any trouble, being, in the full sense of the 
word, a portable machine. No matter 
what its size, it will always start and stop 
promptly by opening or throttling the 
steam without any dead center.”—Steam 
Engineering. 





Multiple Stage Air Compression.* 


PROF. JOHN H. BARR. 

There are many applications in the in- 
dustrial arts of air under pressure, and 
the range of applications is constantly in- 
creasing. 

The pressure of air required varies from 
an ounce or two per square inch (or even 
less) for ventilation, to 1,500 or 3,000 lbs. 
per square inch in power storage or 
transmission service. For delivery of 
large volumes of air under very light pres- 
sures some form of the fan blower is gen- 
erally best adapted. The positive rotary 
blower type is used to advantage for pres- 
sures which are high for centrifugal blow- 
ers, but low for piston blowers (blowing 
engines or air compressors). This latter 
type is usually employed for pressures 
above a few pounds per square inch. 

Of course, the limits within which one 
of these types can be used are not definite, 


*Abstract of a paper read before the Cor- 
nell Society of Mechanical Engineers, Dec. 
17, 1900, and published in the Sibley Journal. 
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and they overlap more or less. A promi- 
ment builder recently constructed two 
piston type blowing engines of large capa- 
city to deliver air at only 2 pounds per 
square inch above the atmosphere, though 
the positive rotary blower is generally 
adopted for such service. The fan and 
positive rotary blower frequently compete 
in such service as blast for forges, etc. 

When air is compressed, the work per- 
formed upon the air results in heat, and if 
this heat is not dissipated as rapidly as it 
is developed the temperature of the mass 
of air rises. With pressures up to say I5 
or 20 pounds above the atmosphere, no 
serious difficulty or loss is experienced 
from this heating; hence, in blowing en- 
gines, such as are used with Bessemer 
steel plants, the air cylinder usually has 
no special provision for cooling the walls. 
With air compressed to about 40 Ibs. 
above atmosphere, and upwards, the ques- 
tion of cooling the cylinder walls and the 
air becomes an important one, with any 
but very small equipments. 

In the comparison to be made at this 
time, the low pressures used for blast, etc., 
and the very high pressures now being in- 
troduced to some extent for transmission 
and storage of power, will be left out of 
consideration. 

For operating air drills, and for other 
ordinary mining purposes (except venti- 
lation), the working pressure is usually 
from 60 to 80 lbs. per square inch. The 
following remarks are to be understood 
as applying particularly to pressures not 
exceeding 100 lbs. above atmosphere. 

The primary topics will be single, two, 
and three stage compression, together 
with related matters which affect the econ- 
omy of operation. 

To establish a proper base from which 
to depart, certain elementary matters will 
be briefly discussed, after calling attention 
to a few points in the construction of the 
air compressor cylinders. Automatic 
valves, may be, and often are, used for 
both inlet and discharge. They are sim- 
ple and cheaper than mechanical valves 
with the mechanism incidental to these 
latter. Mechanical valves cause less throt- 
tling when properly set, because they do 
not depend upon an excess of pressure to 
open them. Any considerable throttling 
during admission results not only in pre- 
judicial resistance, but also in reduction of 
the capacity of the compressor, as the suc- 
tion stroke fills the cylinder with air at 
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less than atmospheric pressure. While 
suction takes place throughout the length 
of the stroke, discharge only takes place 
during the latter portion of the stroke, 
after the air has been compressed to the 
receiver pressure. (Fig. 1). 

On account of the above actions, a mod- 
erate excess of pressure to open auto- 
matic valves is less objectionable with 
discharge than with inlet valves. If me- 
chanically operated discharge valves are 
used, and these be set to open too late, 
the effect indicated at a in Fig. 1 occurs. 
If, on the other hand, the valves open too 
early, the effect indicated at b takes place. 











a 
a“ =— 
- \ 
‘al 
| 
SIBLEY JOURNAL. 
Fié;. 1. 


If a mechanically operated discharge 
valve opens*when the crank is at C (Fig. 
2) and closes when the crank is at C’, the 
eccentric moves from e to é during the 
period of discharge at one end, and the 
maximum port opening of the valve cor- 
responds to the distance a a. If the dis- 
charge valve opens at a point later than 
one-half stroke, the maximum port open- 
ing would be still less. The wrist-plate 
usually employed in these gears modifies 
the result somewhat; but for valves open- 
ing later than about two-thirds stroke, 
mechanical valves would require excessive 
travel to give ample port opening. That 
is, if air is compressed to above 45 or 50 
Ibs. per square inch (absolute) from at- 
mospheric pressure, in one cylinder, the 
discharge valves cannot very well be oper- 
ated by mechanism. On account of this 
limitation of mechanical valves, automatic 
discharge valves are often used in con- 


nection with inlet valves operated by 
mechanism. For a low ratio of com- 
pression, and with multiple stage com- 


pressors (to be described later), mechani- 
cal valves may be, and often are, used. 
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If the heat is dissipated as rapidly as 
developed during compression, keeping 
the air at a constant temperature through- 
out the operation, the compression is said 
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to be isothermal, and the product of the 
absolute pressure and the volume of a 
given weight of air is constant, or 
p v =a constant. The dotted curve 1-2 
(Fig. 3) represents the corresponding va- 
riations of pressure and volume. Thus, if 
one cubic foot of air at 60° F. and atmos- 
pheric pressure (14.7 lbs. per square inch) 
be compressed isothermally to a pressure 
of 60 lbs. per square inch above the at- 
mosphere (74.7 lbs. per sq. in. absolute), 
«ten 74-7 
"hae 
= .197 cubic feet. The work done in 
isothermally compressing and in discharg- 
ing this quantity of air would be 3,420 
foot pounds. 


the final volume would be 1 


747 


ATMOSPHERIC LINE 











fe) VACUUM LINE 
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If, however, the cubic foot of free air is 
compressed in an absolutely non-conduct- 
ing cylinder (without removal of heat 
due to compression) the law con- 


necting absolute pressure and volume is 
p v'*" =a constant. This is called adia- 
éatic compression and it is represented by 
the curve I, 3, Fig. 3. 

The rise in temperature of the air due 
to the heat developed during compression 
increases the pressure due to a given re- 
duction of volume, or increases the vol- 
ume due to a given increase of pressure. 

One cubic foot of air compressed adia- 
batically from 14.7 lbs. per square inch 
(60° F.) to 74.7 lbs. absolute, results in a 
temperature of about 365° F., and the 
mass of air will occupy .314 cubic feet. 
The work required for such compression 
and the discharge = 4,430 foot Ibs.; or 
1,010 foot lbs. more than with isothermal 
compression. If, at the end of adiabatic 
compression, the air could be expanded 
in a non-conducting cylinder back to the 
atmospheric pressure, it would do as much 
work as was required in compressing it 
(of course, neglecting frictional and inci- 
dental losses); just like an ordinary 
spring. 

However, as compressed air is com- 
monly used at a distance from the com- 
pressing plant, and as time elapses_ be- 
tween compression and such use, the air 
will cool in the mean time to about the 
ordinary atmospheric temperature. If 
the above quantity of air cells from 375° 
to 60°, while the gauge pressure of 60 lbs. 
per square inch is maintained, it will con- 
tract to about .197 cubic feet. If, after 
such cooling, the air be expanded in doing 
work in a non-conducting cylinder, it will 
reach atmospheric pressure when its vol- 
ume is only .624 cubic ft., the temperature 
being about 236° below zero (Fahr.) The 
work done in such adiabatic expansion is 
2,760 foot pounds. 

The ideal efficiency, for the case as- 
sumed above, with isothermal compres- 
sion and adiabatic expansion is: 


27€0 


3420 .S1, or St per cent. 
J 


The ideal efficiency with adiabatic com- 
pression, subsequent cooling to 60°, and 
adiabatic expansion is: 

2760 

E .625 or 624 per cent 

4430 
This shows the desirability of approach- 
ing isothermal compression as nearly as 
possible. 

The ideal scheme would be to abstract 
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the heat as developed during compres- 
sion, and restore it in reverse order dur- 
ing expansion, so that the temperature 
will not rise during compression nor fall 
during expansion. If this were practi- 
cable, it would result in a theoretical effi- 
ciency of unity, and do away with the in- 
convenient high temperatures of compres- 
sion and freezing up during expansion. 

Next, the practicable approach to the 
ideal conditions will be considered. The 
water jackets on air cylinders keep the 
cylinder walls moderately cool and facili- 
tate lubrication of the water jacket. The 
heat taken out through the jacket results 
in an actual curve of expansion some- 
what below the adiabatic, but nearer to 
this curve than to the isothermal curve in 
most cases of large compressors at fairly 
high speeds. The air is heated throughout 
its mass, and it is a poor conductor of 
heat; hence the average temperature is 
not greatly reduced by the jacket. 

The full line curve of Fig. 4 indicates 
a typical compression curve, lying much 
nearer the adiabatic than the isothermal. 
The actual compression curve always lies 
between these two theoretical curves, un- 
less there is considerable leakage back 
through the inlet valves. In a small cyl- 
inder at slow speed the curve should be 
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PRESSION. 


nearer the isothermal, other things being 
equal, than with a larger cylinder at 
higher speed. If a compressor is run very 
slowly, the compression may approach 
the isothermal, but this would very 
greatly reduce the capacity of a machine 
of given size and cost. 
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Two Stace Compression. Suppose an 
air compressor to have a piston displace- 
ment of 1 cubic foot per stroke, and that 
it takes in a cylinderful of air at 14.7:Ibs. 
per square inch and 60° Fahr. and com- 
presses it adiabatically to 30 Ibs. per 
square inch (by gauge). The tempera- 
ture will rise to about 252°, and the vol- 
ume will be reduced to .454 cubic feet. If 
this air is discharged into a receiver in 
which the pressure of 30 lbs. is main- 
tained, and is there allowed to cool to 60°, 
the volume will reduce to .33 cubic feet. 
Next, imagine a smaller compressor, with 
piston displacement of .33 cubic feet 
per stroke, to draw in a cylinderful of air, 
not from the atmosphere, but from this 
receiver; it will evidently take in a mass 
of air at 30 lbs. pressure equal to that of 
the original cubic foot of free air. If the 
second compressor then compresses the 
air adiabatically to 60 lbs. (by gauge), the 
temperature at the end of this operation 
will be about 175° F., and the volume of 
this quantity of air will be .202 cubic feet. 

The arrangement just indicated is, in 
principle, a two stage air compressor. The 
two air cylinders are arranged in a two 
stage compressor like the two steam cyl- 
inders of a compound engine and the in- 
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Fic. 5.—D1acram For Two Stace COM- 


PRESSION. 
termediate receiver contains a_ large 
amount of water-cooled surface, over 


which the air passes on its way from the 
first or low pressure cylinder to the sec- 
ond or high pressure cylinder. This in- 
termediate receiver is called an J/nter- 
cooler. 
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In this the current of air should always 
flow in the opposite direction to the cur- 
rent of water, for only with this arrange- 
ment can the temperature of the air be re- 
duced approximately to the temperature 
of the cool entering water. 

A typical diagram for a two stage air 
compressor is represented by Fig. 5. The 
compression line for the first cylinder lies 
below the adiabatic, and the pressure dur- 
ing the discharge is represented as 
slightly higher than the intercooler pres- 
sure. The pressure in the second cylin- 
der, during its suction stroke, is slightly 
lower than the intercooler pressure. This 
over-lapping of the two diagrams repre- 
sents a loss of work, the magnitude of 
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Fic. 6—DIAGRAM FOR THREE STAGE CoM- 
PRESSION. 


which depends upon the resistances of the 
passages from the low pressure cylinder 
to the intercooler and from the intercooler 
to the high pressure cylinder. If the in- 
tercooler has sufficient cooling surface 
and an adequate supply of cold water, the 
air, in passing through it, should be re- 
duced to about the original temperature— 
that of the outside air. This is often not 
attained in practice; though it is possible, 
with water much cooler than the external 
air, to discharge the air from the inter- 
cooler at even a lower temperature than 
that at which it entered the first cylinder. 
If the air is cooled to the initial tempera- 
ture, the compression curve for the second 
cylinder should be about as shown in Fig. 
5; lying below an adiabatic which starts 


at the intersection of the line of inter- 
cooler pressure with the isothermal 
through the point at which compression 
begins in the first cylinder. 

THREE STAGE ComprEssION. Three 
stage compression is effected by three 
cylinders in series, operating as follows: 
Air is taken into the first (low pressure) 
cylinder and compressed to a certain pres- 
sure, with corresponding rise of tempera- 
ture. Then it is transferred to a second 
(intermediate) cylinder by way of the 
first intercooler. The compression in the 
intermediate cylinder carries the pressure 
to that of the second intercooler, through 
which the air passes on its way to the 
third or high pressure cylinder. This last 
cylinder carries the compression up to the 
final pressure, and discharges the air into 
the service receiver. Fig. 6 shows typical 
three stage diagrams. 

The compression could evidently be di- 
vided up into as many stages as desired. 
The larger the number of stages, for a 
given total ratio of compression, the 
nearer will be the possible approach to 
the ideal isothermal compression, and the 
less will the temperature be increased in 
each cylinder. A secondary gain from 
multiple stage compression is due to the 
reduction of clearance loss over compres- 
sors with similar forms of cylinders but 
fewer stages. 

The losses from piston and valve leak- 
age are also less in the higher stage com- 
pressors. On the other hand, the loss of 
power indicated by the overlapping of the 
diagrams is generally more the larger the 
number of stages; but this need not be 
great, with careful design and _ proper 
valve setting. There is a practical limit 
imposed to extension of the number of 
stages by extra cost, complication, etc. 
For pressures not exceeding 100 lbs. per 
square inch, three stages are quite 
enough; and two stage compression will 
probably prove nearly as economical, with 
equally efficient steam.ends in the two 
cases. 

Since it is convenient to place one steam 
cylinder tandem to an air cylinder, three 
stage compression goes naturally with a 
triple expansion steam engine; two stage 
compression with a two cylinder com- 
pound; and single stage compression with 
a simple engine. These combinations are 
by no means necessary, and many others 
are entirely feasible; but they may be 
taken as the most natural arrangements. 
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The remainder of the article will be 
taken up with a comparison of the prob- 
able performances of— 

I. Single Stage 
Simple Engine. 

II. Two Stage Compressor with Com- 
pound Engine. 

Ill. Three Stage Compressor with Tri- 
ple Expansion Engine. 

The figures for this were taken from 
the test of a compressor at about 85 per 
cent. of its full rated capacity. It was 
designed for a capacity of 4,500 cubic feet 
of “free air” per minute, measured by the 
displacement of the low pressure air pis- 
ton. The delivery pressure was to be 90 
Ibs. per square inch above the atmosphere, 
about 102 lbs. absolute, as the atmospheric 
pressure is a little less than 12 lbs. at the 
altitude of this plant. The steam pres- 
sure is 150 lbs. gauge. The trial showed 
an economy of 12.34 lbs. of steam per 
hour, per I. H. P. of the steam cylinders ; 
and a combined mechanical efficiency of 
engine and compressor equal to 871% per 
cent. 

For this comparison, the water rate is 
taken at 12.5 lbs. per I. H. P. of the steam 
end; the mechanical efficiency as above; 
the capacity as 4,500 cubic feet of air per 
minute, as measured by the low pressure 
piston displacement, and the steam pres- 
sure as 150 lbs. gauge. 


Compressor with 


For two stage compression, with a 
jacketed, condensing, compound (two 
cylinder) steam end, the following data 


is assumed: 


Steam pressure = 120 lbs., gauge; water 
rate = 15 lbs. per I. H. P. per hour; me 
chanical efficiency of engine and compres 
sor = 8&5 per cent.*; air pressures and 


nominal capacity same, as in the preced- 
ing. 

For the one stage compressor, driven by 
a simple, jacketed, condensing engine, the 
data assumed is: 


Steam pressure = 80 lbs. gauge; water 
rate = 19 lbs. per I. H. P. per hour; me 
chanical efficiency = 82 per cent.*; air 


pressures and capacity (nominal) as be 
fore. 

The diagrams, Figs. 4, 5 and 6, repre 
sent about what might be accomplished in 
the air ends of these single stage, two stage 


*The better distribution of pressures on 
the various bearings is the basis for assump- 
tion of the higher efficiency with the greater 
number of cranks. 
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and three stage compressors, respectively. 
Fig. 7 shows Fig. 4 (one stage) superim- 
posed on Fig. 6 (three stage), to give a 
clearer idea of the gain due to multiple 
compression. The gain at the air ends 
of the three stage (Fig. 6) over the two 
stage (Fig. 5) is very much less than that 
of the two stage (Fig. 5) over the one 
stage (Fig. 4). This will be seen from in 
spection of the first column of the fol- 
lowing table, which gives the general re- 
sults of the computations. The last col- 
umn of this table gives the calculated coal 
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THREE STAGE COMPRESSION 


consumption, based upon an assumed 
evaporation of eight pounds of steam per 
pound of coal burned. 

The results are obtained as follows: 

The horse power of air cylinders is 
computed on the basis of adiabatic com- 
pression in each cylinder, and cooling to 
the isothermal (the original temperature) 
in each intercooler; with some modifica- 
tions to allow for deviation of compres- 
sion curves from the adiabatics, for “over- 
lapping” of diagrams, clearance, etc. The 
horse power of the steam ends is derived 
from that of the air ends by dividing the 
latter quantities by the mechanical eff- 
ciencies assigned for the respective cases. 
The steam used per hour for each case is 
the steam horse power multiplied by the 
corresponding water rate; and the coal 
per hour is this last figure divided by 
eight. Of course, the results are rough 
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and only give what is considered as prob- 
able general results. 


SUMMARY. 





HORSE POWER. 
Steam per|Coal per 


Type. ——~| hr. (1bs.) |hr. (bls.) 
Air. Steam. 
Onestage..| 700 550 10,150 | 2,020 
Two stage. 600 705 50.575 | 1,322 
Three stage 580 663 8,290 | 1,036 


An inspection of this table shows a de- 
cided gain by two stage compression over 
one stage compression, through reduction 
of the air horse power. The gain attri- 
buted to the three stage triple expansion 
system over the two stage compound, ap- 
pears to be due almost wholly to the su- 
perior economy -of the triple expansion 
steam end. This would not necessarily 
apply, however, when compressing to 
higher pressures. 


Patent Portable Punch. 


The cut herewith shows in its improved 
form a Portable Pneumatic Punch which 
was originally designed by the superin- 
tendent of a prominent ship-building firm 
for the use of the concern in building two 
torpedo boat destroyers for the United 
States Government. 

The original tool constructed for this 
purpose is still in use, and actually did 
ninety per cent. of the work on the two 
boats for which it was intended. Of 
course, there were some improvements 
suggesting themselves, and these have 
been embodied in the Punch as now con- 
structed. 

\ number of these tools have already 
been installed by leading ship-building 
firms, railroad shops, etc., and we under- 
stand have given the most unqualified sat- 
isfaction. 

There is evidently a bright future for 
tools of this class, as by their use one 
man or boy can do quite as much work 
as can be done by the gang of men re- 
quired to accomplish work on the power 
punch by the method now in common use. 


Indeed, we believe that the advantage on 
the side of the Pneumatic tool will be 
found even greater, as it is easier for one 
man to guide the tool to the exact spot to 
be punched than for a number of men to 
move heavy work just the right distance. 
For the same reason, no doubt, the work 
will be done more accurately. 

Another very important advantage will 
be the great saving in space made possible 
by having the work stationary, as it re- 
quires a space double the length of a 
sheet or beam to punch it on a power ma- 
chine. 

3ut perhaps the chief gain in the use 
of tools of this class will be on work that 
either cannot be reached by the power 
punch at all, or else that requires to be 








PATENT PORTABLE PUNCH. 


taken down and carried to punch and then 
put in place again. On all work done on 
board ship, in erection, and on work in 
the field, etc., and for man-hole work on 
boilers, as well as uptakes, tanks, stacks, 
etc., the portable punch will be found 
to take a place which has heretofore been 
filled in a variety of ways, all more or 
less unsatisfactory, slow and expensive. 
The Punch here illustrated is built in 
four sizes, the smallest, or size O, weigh- 
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ing 28 lbs., is adapted to work up to 3-16 
inches; size 1, shown in cut, weighs 145 
Ibs., and will punch up to % inches; 
sizes 2 and 3 are adapted for punching 
14 in. and 3% in. plates respectively. 

In construction the tool is quite simple, 
and this gives it great durability; the 
chief distinctive feature being a hollow 
piston containing oil, within a prolonga- 
tion of which a stationary tube is adapted 
to telescope—the oil being thereby forced 
into and through said tube and thence 
upon the plunger, where it exerts accumu- 
lated pressure. The air which drives the 
piston during the stroke is utilized to 
drive it back for another, being finally 
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An Air Compressor Plant tor Field Riveting. 


A compact arrangement of air com 
pressor, receiver, boiler and steam pump 
for field pneumatic riveting, drilling, 
caulking, reaming, etc., in general bridge 
and structural work has been designed by 
Mr. W. A. Cline, superintendent of erec 
tion of the Keystone branch of the Amer- 
ican Bridge Company. It was first used 
in the erection of the open-hearth fur- 


naces of the Duquesne Steel Works of the 





AN AIR COMPRESSOR PLANT FOR BRIDGE WORK 


expelled through the exhaust during the 
next succeeding stroke. This, as will be 
apparent, effects an important saving in 
the amount of air used. 

Mr. S. S. Caskey, the inventor of this 
Punch, is already known as the inventor 
of a successful pneumatic riveter. The 
“Caskey” Pneumatic Punch is built by 


F. F. Slocomb & Co., Wilmington, Del., 


Carnegie Steel Company, and is now in 
service at the Union Railroad Company’s 
Rankin bridge across the Monongahela 
River. The apparatus was designed for 
convenience of transportation and econ- 
omy of space, to be quickly set up and 
put in operation for management by an 
engineman of ordinary skill. 

The bed consists of two 


I2 x 12-inch 
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longitudinal sills 20 feet long, which are 
braced and bolted together 30 inches apart 
in the clear. Between and above them a 
30-inch horizontal receiver 14 feet long is 
mounted on riveted cast lugs and serves 
as a base on which there are saddle pieces 
carrying a standard air compressor. <A 
vertical boiler is seated on the end of the 
sills and between it and the compressor 
there is a pump with 5-inch steam cylin- 
der, 3-inch water cylinder, and 7-inch 
stroke to circulate water through the 
jackets of the cylinders and inter-cooler. 
The outside dimensions of the complete 
apparatus are 20 x 4 feet x 12 feet high to 
the top of the boiler, but the compressor 
and receiver alone occupy a space only 4 
feet wide, 16 feet long and 7% feet high. 
The tandem two-stage compressor has 10- 
inch steam and low-pressure air cylinders 
and a 6-inch high pressure air cylinder, 
all with 14-inch stroke. There is a cop- 
per-tube inter-cooler between the air cyl- 
inders, both of which are jacketed for the 
circulation of water. 

With a boiler pressure of 70 pounds, the 
air pressure in the receiver is maintained 
at 105 pounds with the compressor run- 
ning at a speed of 50 to 60 revolutions per 





minute, and is controlled by a governor 
and automatic pressure regulator. Under 
test an air pressure of 140 pounds was 
developed with 95 pounds steam pressure 
and the receiver was subjected to a cold- 
water pressure of 300 pounds. The re- 
ceiver is fitted with a pressure gauge in- 
dicating up to 180 pounds and a pop safety 
valve set at 120 pounds. The diameters in 
inches of the different pipe connections 
are: Compressor, steam, 2; exhaust, 2%4; 
-air inlet, 3; air outlet to receiver, 2; out- 
let from receiver, 242; water jacket, in- 
let and outlet, *4. Pump steam, 4%; ex- 
haust, I; suction, 2; delivery, 1%. The 
view shows the compressor and receiver 
only, as they are now installed and operat- 
ing six pneumatic riveting hammers, fur- 
nishing blast to the rivet-heating forges 
and drilling 2-inch holes in 1%4-inch ma- 
terial with a Monitor air drill. The com- 
pressor and air receiver were made by the 
Hall Steam Pump Company, of Pitts- 
burg, and assembled after plans furnished 
by the Keystone Bridge Works. The 
data concerning the apparatus were fur- 
nished by Mr. K. Lyons, engineer of 


Keystone branch of the American Bridge 
Company.—Engineering Record. 
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A Portable Air Compressor. 





A very interesting portable plant is 
shown in the accompanying illustration. 
The actual work for which this was de- 
signed is in connection with drills, rivet- 
ers and other pneumatic appliances on 
one of the sections of the great Rapid 
Transit Underground Railway now build- 
ing in New York City. 

The illustration affords a very clear idea 
of the construction of this plant, which is 
light, compact, and entirely self-contained. 
The truck is made of channel irons sup- 
ported on four solid steel spoke wheels, 
the front wheels being swiveled as in an 
ordinary wagon to permit the equipment 
to be drawn about the streets. It is seen 
that at the rear end is an oil engine, while 
in the front is the compressor. These are 
geared together so as to give the proper 
speed relation. Directly underneath is the 
steel receiver for holding the compressed 
air while to the left of the compressor is a 
special water cooling arrangement. 

The engine is of the well known Horns- 
by-Akroyd type operated by oil, and when 
run at maximum = speed, delivers 13 
H. P. The normal speed is 235 revolu- 
tions per minute, and the gearing is ar- 
ranged to give a compressor speed of 150 
revolutions. Under normal conditions the 
compressor which is a double acting Inger- 
soll-Sergeant, Class E type, has a capacity 
of 70 cubic feet of free air per minute 
which it compresses to 100 pounds per 
square inch. The cylinder of this com- 
pressor is 8 inches by 8 inches, and is 
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water-jacketed throughout, as is also the 
cylinder of the oil engine. 

For this purpose water is circulated 
through a special cooler and then through 
the cylinders by means of a small recipro- 
cating pump operated by an_ eccentric 
keyed to the engine shaft. Forty gallons 
are necessary to maintain the proper work- 
ing temperature for the outfit, and this is 
kept circulating continually by the pump. 
The cooler is found to work very satisfac- 
torily. Water enters the top of the device 
after having passed through the cylinders 
and is allowed to run back and forth over 
wooden slats which are especially ar- 
ranged to expose the water to a stronger 
current of air. To create this current, the 
exhaust from the engine is allowed to blow 
up through a chimney on top of the cooler 
much in the same way as the exhaust of a 
locomotive operates. 

The equipment complete weighs between 
7,000 and 8,000 pounds and is easily han- 
dled by two horses. It is driven up to the 
place where it is to be used and the wheels 
blocked with a special arrangement, after 
which the oil engine is started up and 
tubes attached to the receiver from which 
the air under pressure is drawn. Ordinary 
kerosene or inferior grades of petroleum 
or crude oil are used in the engine and it 
has been found that the equipment works 
very satisfactorily with practically no at- 
tention, and that the full output of the 
compressor is obtained at a very low cost 
of operation. This equipment was built 
by the De La Vergne Refrigerating Co., 
of New York, the compressor being fur- 
nished by The Ingersoll-Sergeant Drill 


Co., also of New York. 



































A CRANE FOR REPAIRING CAR TRUCKS. 
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Hoist for Repairing Passenger Car Trucks. 


LAKE SHORE & MICHIGAN SOUTHERN 
RAILWAY. 


The weight of truck frames of passen- 
ger equipment renders them exceedingly 
awkward to handle in the shop and they 
are built up of so many parts as to neces- 
sitate considerable work in overhauling. 
The accompanying engraving illustrates 
an air crane arrangement used at Cleve- 
land at the shops of the Lake Shore & 
Michigan Southern, the drawing of which 
was received through the courtesy of Mr. 
W. H. Marshall, Superintendent of Mo- 
tive Power. The device has been in use 
for several years and it has proved to be 
a valuable one which may be used to ad- 
vantage elsewhere. 

A frame work carries a trolley bar span- 
ning two tracks and supports two trol- 
leys, to each of which a 14 by 48-inch air 
cylinder is hung. The one at the left is 
used for loading and unloading cars, and 
the one at the right is fitted with a cross 
bar and slings, the lower ends of which 
are provided with swiveled clamps for 
supporting truck frames. These are raised 
by the air pressure and they may _ be 
tipped for convenience in getting at the 
bolts and other work on the under side of 
the frames. Both cylinders may be used 
for this work if desired. The arrange- 
ment is completed by the air hose con- 
nections and the necessary valves. 


Diagram for Calculating Compressed Air 
Pressure. 


The graphic table herewith presented 
is intended to facilitate calculations in 
power transmission by compressed air. 
Any problem within the limits of the ta- 
ble can be solved by a glance without 
reference to the usual intricate formulas. 
The table is spaced on a_ logarithmic 
scale, thus giving, at the same time, large 
range of values with accuracy in smaller 
quantities. Horizontal lines show loss of 
pressure in pounds per 100 feet of pipe, 
and vertical lines show cubic feet of free 
air per minute. A single example will 
suffice to show the manner of using the 
table: 

Example: It is required to operate ten 
drills using 1,000 feet free air per minute 


at a distance of 6,000 feet from the com- 
pressor. The air is transmitted through 
5” pipe. What additional pressure will be 
required at the compressor to give 75 
pounds terminal gauge pressure? 

Referring to the diagram, take the ver- 
tical line denoting 1,000 cubic feet free air 
per minute, follow it up to intersection 
with curved line representing 5” pipe; 
note the horizontal line at the same inter- 
section which denotes .10 pound, which 
is the additional pressure required for 100 
feet of pipe; whence 


10 600 » 6 1 1 i 6 
— oounds, and 75 pounds + 
100 I ; 9 P 
pounds= 81 pounds, the gauge pressure 


required at the compressor. 

If the air is to be transmitted through 
4” pipe, we have: 
. 32 6000 


— 19.2 pounds, and 75 pounds x 


19.2 pounds—94.2 pounds, the compressor 
gauge pressure required—Mining and 
Scientific Press. 





The Influence of Portable Tools on Work- 
shop Practice, 


For more than a generation we have 
had at our bidding a faithful servant, who 
performed certain heavy tasks faithfully 
and well. No one suspected until a very 
few years ago that this servant was able 
and willing to perform a multitude of 
other tasks of a wholly different sort, and 
with a neatness and promptness heretofore 
unknown. 

This useful servant is compressed air. 
We kept him working in tunnels and 
mines and quarries, churning down holes 
to be loaded with explosives, and he set 
the brakes on our passenger trains. No 
one thought of taking him into the ma- 
chine shop and the foundry, the wood- 
working mill and the stone-cutter’s yard 
and setting him to work there to relieve 
human muscle. 

A dozen years or so ago, however, it 
was found that he could be harnessed to a 
light hand tool and made to drive it back 
and forth a thousand or more times in a 
minute. Similar tools to give a rotary 
motion followed close after, and our old 
servant was fairly established in his new 
career. 

At the same time, as most of our read- 
ers are aware, a great variety of other 
new applications of compressed air have 


Meee 


: 
: 
| 


Mm OL 


ws 














ESSED AIR. 


4 


COMPRI 


= 

2) 
ise) 
_— 





or’ 


PLD WO SM Soe hot" 
VOKO2 LEZ Ogee SST SAAN 


Snec 
WV4HNIY 


o¢ 


or aie aiielonien : 3 } : ors 


009 owt 


ATING COMPRESSED AIR PRESSURE, 


DIAGRAM FOR CALClI 

















COMPRESSED AIR. 1382 


been made; but it is doubtful whether any 
of them compare in industrial importance 
with its application to portable tools. A 
large number of these have now been de- 
signed and put upon the market, applica- 
ble to a very wide range of uses in special 
industries, and additions to the list are 
continually being made. 

So far, the most important application 
of these tools has been to displace, or 
rather to increase the efficiency of, the 
hand workman. ‘The file and the chisel, 
the chipping hammer and the caulking 
tool, propelled by the blows of the hand 
sledge, are fast disappearing. In their 
place is heard the buzz of the pneumatic 
tool. These uses of compressed air are 
now familiar, and the matter to which we 
want to call attention is the further 
changes in workshop practice which seem 
likely to be brought about, and indeed are 
already appearing through the efficiency 
of these new portable tools. 

In any manufacturing process, a ques- 
tion which must always be decided is 
whether the work shall be taken to the 
tool or the tool to the work. In the early 
days of manufacturing industry, when the 
use of machinery was in its infancy, and a 
factory was only an assemblage of work- 
men using hand tools, and aiding each 
other through division of labor, it was 
common practice to take the tools to the 
work. With the development of auto- 
matic machine tools to replace the hand 
tool in almost every process, it became 
necessary to reverse this system and take 
the work to the tool. Where the pieces 
to be worked were of large size and 
weight, this involved much difficulty, and 
in the olden times large expenditure of 
human muscle. It is not so long ago 
since the only equipment of a machine 
shop or foundry to handle the materials 
worked upon consisted of block and 
tackle or clumsy jib cranes, all worked by 
“main strength.” We need hardly say 
that compressed air and electricity have 
changed all that. No modern manufac- 
tory doing heavy work is equipped for 
economical production without an outfit 
of pneumatic hoists and electric cranes, 
and this is often supplemented with some- 
thing in the way of a general conveying 
system, perhaps in the shape of a shop 
railway operated by electric power. 

These devices perform admirable ser- 
vice, and in many cases their use will be 
permanent. There are other cases, how- 


ever, where the development of portable 
tools is likely to cause a return to the 
former practice. Instead of taking the 
work to the tool, it will again become 
common to take the tool to the work. It 
will be of interest to note some practical 
illustrations. One which has already be- 
come common and is familiar to most of 
our readers is the operation of riveting. 
The first power riveters (some of them 
still in use for places where a deep gap is 
essential) were ponderous machines, fixed 
in place, operated by hydraulic or steam 
pressure, and the work was, of course, 
brought to them. For every rivet driven, 
the heavy plate or boiler or whatever was 
in hand had to be swung to just the right 
position for the jaws to close down on 
the hot rivet. As we have remarked, such 
machines are still in use for work where 
a deep gap between the jaws of a ma- 
chine is essential; but for all ordinary 
work, the light portable pneumatic riveter 
which is taken to the work can be oper- 
ated much more rapidly. 

An illustration of more recent date oc- 
curs in foundry practice. The foundry 
is the department of machine construction 
where hand tools and hand work have 
longest retained their sway. It is only 
within the past dozen years that machine 
molding has come to have an important 
place in foundry work. With machine 
molding, however, an important change 
in the foundry system became necessary. 
The molding machine is a fixed machine, 
and the work had to be brought to it. 
That is to say, the machine had to be 
kept supplied with empty flasks and sand, 
and the completed flasks had to be car- 
ried off to the pouring floor. Thus some 
system of mechanical conveying fre- 
quently became a necessity to supplement 
the molding machine and enable it to 
work up to its capacity. These conveying 
systems often cost more to build and to 
operate than the molding machine itself. 
As those of our readers familiar with 
foundry work are aware, the chief work 
done by a molding machine is to ram or 
pack the sand in the flask. Recently por- 
table pneumatic rammers have been de- 
veloped, which in many places are claimed 
to do as good and more rapid work than 
the fixed molding machines. The tool is 
taken to the work again instead of the 
work to the tool. The flask is filled and 
rammed on the pouring floor, just as was 
done in the foundry before the introduc- 
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tion of molding machines, and the con- 
veying of sand and flasks from the pour- 
ing floor to the machine and back to the 
floor again is no longer necessary. 

Of course, there are classes of work 
where the fixed molding machine will still 
prove superior. There are others where 
the portable rammer will be a far more 
economical tool. It is the business of the 
managers to select the equipment best 
suited to their special conditions. 

In general it will be evident that the 
portable tools will be of undoubted supe- 
riority on large and heavy work. The 
fixed machines will be equally certain of 
preference in shops where small repeti- 
tion work is the chief output. The 
changes in workshop practice which we 
are discussing, therefore, will not affect 
the manufacturer of small articles. The 
workshops where such changes will take 
place are those where huge and heavy 
things are made—the boiler shops, the 
bridge works, the ship yards, the builders 
of heavy machinery. Here portable tools 
are already found in large numbers, and 
new fields for their profitable employment 
are all the time appearing. 

We have thus far spoken chiefly of 
compressed air in connection with the de- 
velopment of portable tools, although elec- 
tric power has also played some part in 
this work. The electric motor has the 
very considerable advantage for use in a 
portable tool that its supply of energy is 
derived from a flexible cable instead of a 
flexible hose, and it can be used, therefore, 
with a longer range from a fixed point than 
with less expense and difficulty in power 
distribution than compressed air. This 
advantage of electricity, however, is more 
than offset by the fact that electricity re- 
quires considerably more weight in the 
tool itself to give an equal blow or an 
equal torque with the compressed air tool, 
and this seriously interferes with the por- 
tability and rapid use of the electric tool. 
Besides this, small sizes of electric mo- 
tors are so inefficient in use of current as 
to heat rapidly and become inconvenient 
to handle. Nevertheless, for special pur- 
poses, electricity may at times be the su- 
perior; and its possibilities should not be 
overlooked by designers and users of por- 
table tools —Enginecring News. 


Efficiency of Rock Drills, 


Let me know upon what is based the 
efficiency of rock drills. Has there been 
any method devised for testing the force 
of the blow, the pull and the twisting 
moment ? hoe CRE 

Berkeley, Cal. 

In response to the above, an expert on 
the subject says: 

I am not aware of any systematic tests 
performed to precisely determine the exact 
strength of the blow, the back pull and the 
twisting moment. In fact, | do not be- 
lieve that deep scientific research in this 
direction would be justified, or rather 
would lead to anything like absolute and 
useful rules, for the following reasons: 

A rock drill—I mean the most common 
variety, i. e., the percussion rock drill 
driven by compressed air—is essentially 
and admittedly a machine of low mechani- 
cal efficiency, if this term implies that the 
amount of work done by the compressed 
air in the cylinder of the rock drill is only 
a small percentage of the work expended 
in operating the compressor. 

Experience shows that a successful rock 
drill must fulfill a number of requisites, 
among which the mechanical efficiency is 
not by any means the most important. 
The methods which would naturally sug- 
gest themselves to improve this efficiency 
would, at the same time, make the ma- 
chine unpractical, and the best that can 
be done in this direction is apparently to 
eliminate all hindrances to the delivery of 
the blow from the piston to the rock, 
i. e., to avoid cushioning on the fore end 
of the piston, and to maintain the full 
pressure of air on its back end as long as 
practicable. Quick action is also a de- 
sirable feature, and means wide and short 
passages between the valve chest and the 
cylinder at a possible increase in the air 
consumption of the machine. 

3ut while these requirements may be 
said to always exist, they must be satisfied 
to various degrees, according to the na- 
ture of the ground. The true value of a 
rock drill is ultimately gauged at its ca- 
pacity for making a rapid advance in a 
given sort of ground, and this involves 
not only the percussive power of the ma- 
chine, but also its adaptation to mudding, 
i. e., to keeping the hole free from  ob- 
structions. 
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The result is that an efficient machine, 
i. e., one designed to deliver a powerful 
blow on hard rock, may not do compara- 
tively as good work in soft or seamy 
ground, while a test of its percussive capa- 
city would have led to declare it efficient. 

The pull and the twisting moment can 
be estimated from the air pressure, the 
size of the piston and the pitch of the rifle 
bar, but the result of this computation 
may be of little use to determine the 
actual working value of a rock drill. 

In my opinion, precise methods of in- 
vestigation, which have been so fruitful 
of valuable results in the case of steam 
and internal combustion engines, would 
not be warranted in the case of rock drills. 
—Mining and Scientific Press. 


A Liquid Air Motor. 


The cut, from a recent United States 
patent, shows the essential features of an 
interesting device in which it is proposed 
to employ liquid air both for the develop- 
ment of power and for its refrigerative 
effect. The inventor is Mr. O. P. Oster- 
gren, the inventor of an air-liquefying 
apparatus already in operation in this city. 

At the top is seen the receptacle for 
the liquid air. This receptacle or reservoir 
consists of an inner and an outer shell 
with a considerable space between them 
in which is some suitable heat-insulating 
material, such as porous carbon, which is 
supported from contact with either the 
inner or the outer shell. The liquid air 
is poured into the reservoir through the 
opening 9-10, the inner opening 10 being 
closed by an outwardly opening check 
valve. As vaporization occurs in the inner 
reservoir, while air is not being used for 
power, it passes out through the check 
valve, along the space next to the inner 
shell and circulates through the porous 
insulating material, assisting in the main- 
tenance of the low temperature and es- 
caping by the safety valve 11, which is set 
to blow off at a pressure of two or three 
pounds. This pressure is the limit of the 
working pressure of the apparatus, and 
when valve 18 is opened the air, instead 
of passing out through the check valve 
and the safety valve, will pass down 
through the outer helical coil of pipe 17, 
where its temperature will be raised more 


or less, thus increasing its volume. From 
coil 17 the air passes into the central pipe 
at the bottom and then to the air-turbine 
19, escaping through the curved passages 











American Machinist 


A LIQUID-AIR MOTOR, 


indicated and causing the fan blades to 
revolve, the air mingling with the atmos- 
phere of the apartment and reducing its 
temperature. As more air is required to 
drive the fan, valve 16 is opened and the 
liquid air passes down through the coil 
of smallest diameter and up through the 
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next larger coil and through the vertical 
pipe to the air space at the top of the air 
reservoir, being by this transit entirely 
vaporized. From the air space of the res- 
ervoir it of course passes down the other 
pipe to the fan. It will be seen that by 
this apparatus the entire cooling effect of 
the air, in converting it from the liquid 
form to air of normal temperature, is used 
in the apartment, while sufficient power is 
developed to drive the fan. The valves 
16 and 18 are of the needle type, giving 
a minute opening easily regulated. 





Notes. 


The Sullivan Machinery Co., Clare- 
mont, N. H., manufacturers of Sullivan 
core drills, channelers, gadders, coal min- 
ing machines, etc., have increased their 
capital stock from $600,000 to $800,000. 





On the recommendation of the Franklin 
Institute, the silver medal and diploma 
was awarded by the National Export Ex- 
position to the International Correspon- 
dence Schools, Scranton, Pa., for a 
unique, thorough and comprehensive sys- 
tem of technical education by 


correspon- 
dence. 


The Pittsburg Pneumatic Crane Co. has 
been incorporated under the laws of 
Pennsylvania to manufacture pneumatic 
cranes of all descriptions. W. S. Hasley, 
George Morman, Charles Murphy, Edward 
Schreiner and Albert J. Loeffler are the 
incorporators. 


The Pneumatic Scale Company have 
organized at Kittery, Maine, for the pur- 
pose of manufacturing electrical, mechani 
cal and pneumatic machinery, novelties, 
etc., with $1,000,000 capital stock, of which 
nothing is paid in. The officers are: Pres- 
ident, Joel F. Shepard of Braintree 
Mass.; treasurer, W. H. Doble of Quincy. 
Certificate approved May 6, I90I. 


—Fraser & Chalmers, Limited, 43, Thread- 
needle Street, London, and F. L. Whit- 
more, Howrah Lodge, Belvedere, Kent.— 
Provide an apparatus which will regulate 
with certainty the speed of the compress- 
ing engine by the varying pressure of the 
compressed gas or air, or in pumping en- 
gines by the varying head of liquid to be 
pumped. 
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The Merrill Pneumatic Pump Com- 
pany, of Bound Brook, N. J., has issued 
some striking booklets, excellent speci 
mens of the art preservative, in which is 
presented interesting data embodying re- 
cent important improvements and new 
designs for pumping liquids from all 
sources and for all duties. The company 
has its New York office in the Washing- 
ton Life Building, 141 Broadway. 


As noted in our columns some time 
ago, John B. Smith & Sons, of Toronto, 
Canada, are using compressed air very 
successfully in handling loads of lumber 
and timbers. A visitor there has seen the 
company’s team go to a load which was 
ready to put on to the wagon, and from 
the time the wagon stopped opposite the 
load until the lumber, (weighing nearly 
four tons) was in the wagon, only forty- 
five seconds elapsed. 


The contract for a complete Central 
\ir Compressing Plant was awarded the 
McKiernan Drill Co., by Messrs. Shana- 
han, Woolfolk & Co., South Framing- 
ham. Mass., who have secured a large 
contract from the Metropolitan Water 
Board, Boston, Mass., for an aqueduct 
consisting of two tunnels, etc., etc. 

The amount of the contract secured by 

the McKiernan Drill Co. is in the neigh- 
borhood of $25,000. 
The Markham Air Rifle Co., of Ply- 
mouth, Mich., are offering a new air rifle 
for which they claim especial merit as 
against competitors. The stock is made 
of black walnut with the metal portions of 
the rifle well finished, and measures 34 
inches over all. It is a little heavier than 
other rifles made by this company. Che 
barrel can be instantly removed for shoot- 
ing regular air gun darts or for cleaning. 
This rifle also shoots ordinary B B shot. 
Each rifle is packed in a box 4% inches 
wide by 14 inches long, the rifle being 
taken apart for packing. 


William H. Meyers, of Sturgis, Ky., 
has recently patented a pneumatic cotton 
picker which he will manufacture in 
Louisville. Mr. Meyers has sold an in- 
terest in his invention to New York capi- 
talists and he expects shortly to dispose 
of another interest to ‘Texas persons. 
When in operation the machine is fas- 
tened to an ordinary farm wagon. It 
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picks the cotton from three rows at a 
time and as fast as the horses can walk. 
The cotton is dumped in a wagon which 
follows, to be carted from the field. It is 
operated by a small gasoline engine, 





The engraving explains the Knapsack 
Paint Can pretty well. A tube runs from 
the reservoir in the knapsack down 
through the paint brush handle, the reser- 
voir being placed high enough to force the 
paint by gravity into the brush. Valves 


| 




















are provided for regulating the flow of 
the paint. For use on ceilings a small 
rubber bulb may be used to increase the 
pressure inside the reservoir until the 
paint is forced to a higher level and feeds 
the brush as before. Nelson Stow, Bing- 
hamton, N. Y., invented the apparatus.— 
Master Painter. 


What will no doubt prove a most inter- 
esting feature of the Baldwin Locomo- 
tive Works’ exhibit at the Pan-American 
Exposition at Buffalo is a large locomo- 
tive which will be jacked up and operated 
by compressed air so that visitors can 
see just how the engine makes “the wheels 
go ’round” when the locomotive is run- 
ning on the track. This locomotive is to 
be supplied with compressed air from two 
No. 3 Pedrick & Ayer Compound Auto- 
matic Belt Air Compressors, which will 
pump the air into the main boiler of the 


locomotive and so furnish the motive 
power. 

The Pedrick & Ayer Co., manufacturers 
of the compressors to be used, have offices 
at 85, 87, 89 Liberty Street, New York 
City. 


At a recent meeting of the St. Louis 
Railway Club Mr. Gohen, of the Big Four, 
spoke of a good arrangement used by that 
road to protect car cleaners from danger 
of infection by dust. “We are cleaning 
cars with air, and we are granting immu- 
nity to our men who clean them, from in- 
fection by this dust. It is a very simple 
operation, and I cannot explain its de- 
tails to this club just now, but we have at 
our Shelby street shops in Indianapolis, 
where we clean a great many cars by air, 
and also in Cincinnati, an attachment put 
upon the end of this air blowing ma- 
chine, which carries all the dust that ac- 
cumulates through the blowing out of the 
car, outside of the car into the _ air, 
through the means of a piece of hose— 
engine tank hose, I guess. It is about the 
size of engine tank hose. That is at- 
tached to our blower in such a way as to 
carry all the dust and everything out into 
the air, so that the classes who in reality 
should be guaranteed from immunity are 
those people on the outside.” 


In an electric winding engine, made by 
Schmidt, Kranz und Co., of Nordhausen, 
in the Prussian province of Saxony, the 
electromotors are keyed directly on the 
drum shaft, so that there is no necessity 
for spur or other gear; and a strong hol- 
low cast-iron frame, on which the field 
magnets are placed, carries two long bear- 
ings (provided with ring lubrication) in 
which revolves the single shaft. The or- 
dinary brake is worked by compressed air 
or water under pressure, and the emer- 
gency brake by the release of a weight, ef- 
fected automatically by electricity or by 
the engineman with a pedal. The engine, 
which can be regulated for winding speeds 
of 30 mm. (I 3-16 in.) to 7 m. (23 ft.) per 
second, is fitted with a retarding ap- 
pliance two lift indicators and an arrange- 
ment for eventually putting on the emer- 
gency brake. A pneumatic or hydraulic 
contrivance is added for taking up and 
again giving out the vis viva of the cage 
when coming down on the keps; and 
drawing up the cage a little above the 
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keps before lowering is rendered unneces- 
sary, so that an engine of considerably 
less power than usual is sufficient. 


One of the latest uses to which pneu- 
matic tools have been applied is chiseling 
and gouging by means of properly formed 
tools used in connection with a pneumatic 
hammer. We show in the accompanying 
illustration the “Little Giant’? Pneumatic 
Hammer, manufactured by The Standard 
Pneumatic Tool Co., of Chicago and New 
York, at work in a shipyard, mortising. 
The hammer strikes a series of very rapid 
blows upon the end of the chisel inserted 
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of pneumatic appliances for the machine 
shop, have brought out a pneumatic ele- 
vator for manufacturing plants. This is 
especially adapted to locations removed 
from the source of power, as no belt con- 
nections are necessary and there is not the 
danger of freezing experienced with hy- 
draulic elevators. 

The elevators can be used between two 
positive stops only and are not adapted 
to stop at intermediate floors. They are 
made in sizes having capacities from 1,200 
to 10,000 pounds, and with a lift up to 4o 
feet. The speed is in full control of the 
operator. As the air required is simply 
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in the hammer, and the chisel is thereby 
driven rapidly into the timber desired to 
be mortised, or otherwise treated. The 
work is done much more rapidly and with 
greater ease to the operator than by hand 
when using a mallet and hand chisel. For 
this class of work and all large framing 
where timbers are used, these tools will 
be found of inestimable value. 


The Curtis & Company Manufacturing 
Company, St. Louis, Mo., manufacturers 


HAMMER IN 
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the volume necessary to fill the air cylin- 
der when the cage ascends, a large reser- 
voir and a small compressor are economi- 
cal for elevator use. 

To insure against accident, spring buf- 
fers are furnished for the upper level and 
there is a special rope lock, so that the 
cage can be locked at either floor required, 
making it impossible for a thoughtless 
person to cause an accident by starting the 
elevator when it is being loaded or un- 


loaded. 
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According to the American Engineer, a 
new system for utilizing the exhaust 
steam from the air pump of a locomotive 
for the purpose of heating passenger 
trains is being applied to locomotives on 
the Maine Central Railroad, and is also 
used on other New England roads. The 
system is simple, consisting of a three- 
way cock attached to the exhaust pipe im- 
mediately in front of the pump and oper- 
ated by a lever to which is attached a 
reach rod that passes into the cab to the 
engineer. Of the two pipes issuing from 
the three-way cock, one is connected by 
the ordinary exhaust pipe to a jacketed 
reservoir about 40 inches long and 20 
inches diameter, hung beneath the cab. 
The second exhaust pipe is connected with 
the smokestack. The outlet pipe to this 
reservoir is at the rear end near the bot- 
tom and is connected to the train steam 
pipe by means of a flexible hose connec- 
tion. The question of back pressure and 
its interference with the action of the air 
pump does not appear to be serious. 
With the common pressure of 200 pounds 
in the boiler the pump can be easily oper- 
ated against the back pressure of 20 or 30 
pounds usuallly required, and it is stated 
that the Maine Central have carried 65 
pounds back pressure when needed. 


In February last proposals were re- 
ceived by Mason M. Patrick, captain of 
engineers, U. S. A., of the Mississippi 
River Commission, for the installation of 
six refrigerating plants, complete, one 
each on the five government = steam 
tenders, Sachem, Choctaw, Wynoka, No- 
komis and Leota, and one on the steam 
dredge Lota. It was specified that each 
plant should have a capacity for making 
at least half a ton of ice per twenty-four 
hours and for cooling a storage room 
already constructed 13 x 6% feet by 7 
feet high in the clear. The necessary 
amount of brine piping was to be fur- 
nished and erected in the rooms to 
maintain a temperature of 36 deg. F. It 
was also required that each plant must 
include the necessary distilling and filter- 
ing apparatus for supplying pure water 
for the ice cans, which, considering the 
very dirty waters of the Mississippi, espe- 
cially after its confluence with the Mis- 
souri—"* Big Muddy’’—was quite essential. 
The advertisement for proposals brought 
ina number of bids. But after canvass- 


ing all the tenders, the award was finally 
made to the Memphis Machine Works, of 
Memphis, Tenn., who were the lowest 
responsible bidders complying with all the 
equirements of the army engineers. 


In a recent discussion before the Phila- 
delphia Engineers’ Club, Mr. Falkenau 
said: “I might tell of a rather peculiar 
experience out in Colorado, where they 
had a compressor running a number of 
drills. It failed, and after being over- 
hauled by a certain engineer, I was called 
in some time afterward. They com- 
plained bitterly about the condition the 
compressor was in. They could not ob- 
tain the volume of air required to run 
one drill decently. On looking at the 
engine it appeared to me that the cylinder 
was extremely long for the throw the 
crank had, and I asked whether that was 
the original crank. The superintendent 
answered that it was. ‘The engineer hap- 
pened to be close by, and stated that the 
crank had been changed by him. It was 
a Clayton compressor, in which a_ thin 
layer of rubber about 1-6 of an inch thick 
was used under the valves. Upon inves- 
tigation I found that these rubbers had 
given out, and some bright engineer, in 
order to make the compressor go—he had 
not time to wait for the proper rubber 
disks to come from New York, as it was 
out in Colorado—got some rubber pump 
valves about 54 or 34 of an inch thick and 
put them under the inlet valves. The in- 
let valves are next to the piston. When 
the piston came up, it struck these valves; 
to avoid this, he put in a new and shorter 
crank, giving 1% inch clearance, which, 
of course, explained why the efficiency 
was so poor. I pulled out the valves, res- 
urrected the old crank shaft, ground the 
valves to a metallic seat, and telegraphed 
for new rubbers. The metallic seat is 
used generally. I think Ingersoll used the 
metallic seat. After the rubber was in- 
serted, of course the efficiency rose at 
once, and they were able to run three 
drills.” 


The “Bostedo” Foot Power Pneumatic 
Dispatch Tube System are carriers of 
cash, mail, messages, orders, or small 
parcels from one point to another, about 
buildings. They carry speedily, noise- 
lessly, with great economy, and absolute 
security. 
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The simplest carrier in existence be- 
cause there is no bearings, wheels, cords, 
pulleys or strained wires—only a smooth 
tube, through which the cartridge must 
travel with meteoric speed. The Bostedo 
tubes are operated by a law of nature. 
Bostedo tubes are automatic. Breakdowns 
and delays are unknown. 

They make a neat appearance where 
they connect at stations, otherwise they 
are out of sight and can be adapted to 
any building. 

They are not experimental. Public 
message carrying systems were established 
in London in 1849-50, Paris and Berlin 
1850. Their merit is attested by the con- 
stant extension of lines in other large 
cities of Europe and America. 

Systems are usually installed so that the 
pipes radiate from a central office to each 
department. Mistakes only occur through 
the carelessness of the operator. 

They have a much greater carrying 
capacity than any overhead carrier. 

The system can be made either vacuum 
or pressure, according to requirements. 

Vacuum systems are sometimes operated 
by exhaust steam without the use of a 
blower. 

Steam, gas, electric, foot or water power 
may be used to operate the system, which- 
ever is cheapest and best available. 

The repairs are practically nothing as 
there is nothing to wear out except the 
carriers. 

All results are guaranteed by the com- 
pany. They cost less than other systems 
for results obtained. 

They are either sold outright or leased 
for a term of years, with option to pur- 
chase at any time during the term of the 
lease. 

By applying to the Bostedo Pneumatic 
Tube Co., New York, Chicago, Boston, 
San Francisco, London, England, Sydney, 
N. S. W., full information can be obtained. 
dence. 


The Emerson Electric Manufacturing 
Company are showing an electrically oper- 
ated air-compressing outfit for physicians’ 
use with atomizing tubes in treating 
mouth, throat and lung diseases, and 
which is also adapted for dental purposes, 
such as cleaning cavities in teeth. The 
outfit consists of a single-action-piston air 
pump with metallic ball valves operated 
by an alternating-current motor, con- 
nected by two feet of pressure hose to a 
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six-gallon nickel-plated tank, which is 
supplied with a gauge to show the pres 
sure, and stop-cocks and hose connections 
for leading off to the atomizing tubes, etc. 
[t is asserted that this pump will compress 
air up to about 30 pounds pressure, but 
that it is more efficient up to about 20 
pounds pressure, which is understood to 
be about the right amount for this class 
of work. The pump has a capacity of 
about 1% gallons of free air a minute, and 
will pump the six-gallon tank, it is 
claimed, up to ten pounds pressure in 2% 
minutes, 15 pounds in 44% minutes, 20 
pounds in 6% minutes, 30 pounds in about 
I4 minutes. 

The manufacturer says that this style 
of outfit is not only much more conve- 
nient than any water-pressure air pump, 
but in most cases will cost much less to 
operate, and has the additional great ad- 
vantage of being able to get the pressure 
anywhere that it is desirable. No perma 
nent fixtures are necessary for fitting up 
this outfit, as all that is necessary to start 
it in operation is to plug in the lamp 
socket the same as an electric lamp or an 
electric fan motor. The expense of oper- 
ating the pump is said to be very small, 
as at the ordinary rates charged for an 
electric-light current of 20 cents for 1,000 
watts it would cost less than one-fourth 
of a cent to pump this tank of air up to 
20 pounds’ pressure. All of the parts of 
this outfit are extremely simple and dura- 
ble, the pump having long, heavy bear- 
ings, and the valves being metallic, the 
only part of the pump which might re- 
quire renewal after a considerable length 
of time being the leather packing of the 
piston, but this can be replaced by any 
one in a very few minutes and at a cost of 
a few cents. The outfit is placed on the 
market by the Emerson Electric Manu- 
facturing Company, of St. Louis, Mo. 


There has recently been opened at 
Staines, England. on the Middlesex side 
of the Thames River, a new system of 
sewage disposal which, in connection with 
the old sewerage works, affords an inter- 
esting example of the application of com- 
pressed air in sewerage works. The town 
has a population of about 7,000 and is un- 
derlaid by a gravel formation containing 
much water. To keep this from the 
sewers, and at the same time avoid ex- 
pensive excavation, cast-iron pipes were 
used, and the Shone system of district 
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pumping stations was adopted. The sew- 
age was forced from the town by a Shone 
ejector to a disposal site, where it was 
treated by a bacteria process. The dry- 
weather discharge is about 180,000 gal- 
lons per day, and this quantity ought not 
to be materially increased during rain- 
falls, because surface water is excluded 
as far as possible. 

Two years ago the site of the disposal 
works was acquired for a large storage 
reservoir to be constructed by some of the 
London water companies, so the town au- 
thorities retained Mr. J. S. Melliss to de- 
sign a new system of disposal. It is this 
which was recently opened, and from the 
interesting description of it in the “Sur- 
veyor,’ the following notes have been 
prepared: 

The disposal works are about four miles 
from the most distant ejector station, and 
there is a difference in elevation of 31 feet 
between the two points. The old air com- 
pressing plant was inadequate for in- 
creased service, so a new station had to be 
constructed. The new works accordingly 
comprise 142 miles of 12-inch cast-iron 
force main, a similar length of 4-inch 
cast-iron air pipe, power station and chem- 
ical house, two precipitation tanks with a 
combined capacity of 240,000 gallons, 26 
acres of land underdrained at an average 
depth of 5 feet to serve as filter beds, and 
an effluent drain two miles long from the 
filters to the River Ash. 

All the operations of lifting the sewage, 
mixing the chemicals, pressing the sludge 
and pumping water are performed by 
compressed air, steam being used only for 
the compressors and a 4'%4-horse-power 
engine running the lighting dynamo. The 
principal machinery is provided in dupli- 
cate. There is a pair of low-pressure 
compressors supplying air to the ten 
ejector stations in the town and an inten- 
sifier for sludge pressing. The low-pres- 
sure compressors are of the straight-line 
type, with 10-inch steam cylinders and 18- 
inch stroke and 11-inch air cylinders, also 
of 18-inch stroke. The air valves are 
operated mechanically and are stated to 
work without noise when the engine is 
running at 200 revolutions per minute. 
The compressors deliver air at about 36 
pounds pressure to a steel tank 4 feet in 
diameter and 12 feet high, connected to 
the mains running to the city. The in- 
tensifying engine takes air from the low- 
pressure main and raises it to 100 pounds. 
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It has a 6-inch steam cylinder, 5-inch air 
cylinder, a stroke of 8 inches, and is fitted 
with mechanically-operated valves stated 
to work silently at a speed of over 500 
revolutions per minute. The air is dis- 
charged into a receiver 2' feet in diame- 
ter and 8% feet high, from which it is 
piped to the press. 

The sewage on reaching the works is 
screened and then treated with crude sul- 
phate of alumina, salts of iron, carbon and 
lime. The sludge is sold, after being 
pressed into cakes, at about 60 cents per 
one-horse carload, and is stated to find a 
ready sale as a fertilizer. The works are 
now operated under the direction of Mr. 
E. J. Barrett, the surveyor to the Council. 


The increasing use of compressed air 
in connection with the employment of 
pneumatic tools and for other purposes 
has been the means of reviving the inter- 
est taken in the question of production 
and application of compressed air for 
power purposes. 

In the case of the transmission of pow- 
er by water pressure the power given off 
by a motor cannot exceed the product of 
the pressure multiplied by the volume of 
water used. 

With air, however—an elastic fluid— 
when used expansively, the power can be, 
and generally is, greater than the prod- 
uct of pressure and volume, the pressure 
and volume being those in the supply 
mains. Again, the work done against fric- 
tion in forcing air through the mains is 
not altogether lost, as the heating effect 
due to friction tends to reduce the cooling 
effect due to expansion. Notwithstanding 
this, it is advisable to make the mains car- 
rying the air as large as practicable, in 
order that the loss of pressure shall be 
small. For economy, especially in the 
larger type of compressed air motors, 
there is a considerable advantage in heat- 
ing the air before being used in the motor; 
but in the case of small pneumatic tools it 
is probably hardly worth doing. 

With reference to the best form of com- 
pressor to be used, it may be stated gen- 
erally that for pressure above 70 lb. to 
80 Ib. per square inch it is advisable to 
compress in two stages—that is, the air at 
atmospheric pressure is drawn in and com- 
pressed to an intermediate pressure in the 
first cylinder, and from this it passes to 
the second cylinder, where it is com- 
pressed to the final or working pressure. 
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Moreover, it is important that the air sup- 
plied to the compressor should be as cold 
as possible, and if there is any convenient 
and economical method at hand for cool- 
ing is so much the better, since the colder 
the air the greater the output of the com- 
pressor; further, it is very important, es- 
pecially for the smaller class of drills and 
motors having a number of small pistons 
and valves, that the air should be as free 
as possible from dust and grit, to prevent 
damage from cutting to the numerous 
moving parts. As to the cooling of the air 
during compression, no doubt for those 
smaller pneumatic tools which have to be 
held in the hand during operation it is ad- 
visable to cool by means of a water jacket 
surrounding the air cylinder, and not by 
injecting a spray of water into the cylin- 
der. The latter is a very efficient means 
of absorbing the heat which is generated 
during compression, but the air leaves the 
cylinder in a more or less saturated con- 
dition. When this saturated air expands 
at the exhaust apertures of the tool, heat 
is absorbed, and the cold produced fre- 
quently forms ice in the exhaust passages 


and outlet, where the expansion takes 
place. This may be avoided by heating 
the air before it enters the tool, as pre- 


viously pointed out, but in small plants 
this is seldom done, and hence it is ad- 
visable to keep the air as dry as possible. 

The capacity of the compressor should 
be amply large for the work it has to do, 
since it is not economical to run it at high 
speed. Again, the clearance spaces should 
be as small as possible, especially if the 
pressure is at all high, and only one cylin- 
der is used to produce the pressure. If 
injection spray is used, relief valves should 
be fitted, or water may accumulate and the 
cylinder end be knocked out. For rivet- 
ing, a pressure of 100 lb. to 120 Ib. per 
square inch is desirable for good work, 
but for drilling pressure could be 
adopted. 

Moreover, the question of keeping the 
pressure up to its maximum is very im- 
portant, as bad work can easily be turned 
out by a good tool if the pressure is al- 
lowed to drop, and further, a reservoir of 
good capacity is of considerable service in 
keeping the pressure steady. 

As to the consumption of air by the 
various pneumatic tools now on the mar- 
ket, it appears that for a given amount of 
work it varies as much as 25 per cent. 
among the different types, a result proba- 
bly due, in a great measure, to the differ- 


less 
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ent degrees of air expansion allowed in 
the various tools. 

A valuable feature in connection with 
any installation of compressed air is the 
absence of the necessity for providing ex- 
haust pipes, the exhaust air being rather 
an advantage than otherwise, especially in 
the case of mines and quaries, and none 
the less in shops with a vitiated atmos- 
phere. 

Compressed air has been applied with 
considerable success as a motive power 
for tramways. In this case a_ storage 
cylinder is employed in which the air is 
stored at a considerable pressure and of 
sufficient volume to last for a complete 
journey of the tramcar, and when ex- 
hausted is refilled with air at the pressure 
stations. Here, again, the exhaust is de- 
livered freely into the street and creates 
no nuisance, which cannot be said of many 
of the motor cars which exhaust their 
burnt products of petroleum or spirits be- 
hind them. 

For many purposes there is no doubt 
that compressed air has much to commend 
it, not only economically, but hygienically. 
—The Practical Engineer. 





COMMUNICATIONS. 


Under this heading will be published inquiries 
addressed to the Editorof COMPRESSED AIR. We 
wish to encourage our readers in the practice of 
making inquiries and expressing 0 inions. 

We request that the rules governing such corre 
spondence will be observed, viz. : all communica 
tions should be written on one side of the paper 
only ; ; they should be short and to the point. 





COMMUNICATIONS. 

A short time since we received a letter 
from a gentleman connected with the con- 
struction and repair department of one of 
the prominent railways asking if pneuma- 
tic tools could be used for chiseling and 
gouging wood. 

One of our correspondents to whom 
we repeated the question has kindly re- 
plied as follows: 

“We are in receipt of yours of the Ist, 
and in reply, would say that we suppose 
you wish to use chisels and gouges for 
working wood. 

“We have tried this with considerable 
success and would be able to give you a 
better opinion as to whether it would 
work in this special case if we had addi- 
tional information on the subject as_ to 
what the work is like, the kind of wood 
used, the amount of material to be re- 
moved at one cut, etc. The chief point 
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in using pneumatic tools for cutting wood 
is, the blow is so rapid and powerful that 
the wood does not offer enough resistance 
to the chisel to keep it in the hammer un- 
less the wood is hard and a very large cut 
is taken. 

“We should be glad to take the matter 
up further when we have additional ad- 
vices from you.” 

We think this is a subject likely to be 
of interest to many of our readers and 
suggest that any who have had experience 
in this direction, send a reply to this. 

Chicago, U. S. A., April 30th, 1901. 
Compressed Air, 26 Cortlandt St., New 

York City. 

Gentlemen:—We wish to advise you 
that Mr. James H. Manning, formerly 
Master Mechanic of the Union Pacific R. 
R. Co., at Cheyenne, Wyo., has been ap- 
pointed our Western Manager, with of- 
fices at San Francisco, Cal., where a com- 
plete line of our “Little Giant” Pneu- 
matic lools and Appliances will be carried 
in stock, in order to supply the rapidly in- 
creasing demand for these machines upon 
the Pacific coast expeditiously. Very 
truly yours, 

STANDARD PNEUMATIC 


Toot Co. 





Marion, O., April 29, rgor. 
Compressep Air: 

Can compressed air be applied for 
power for passenger and freight elevators 
in office buildings and warehouses? The 
elevator to be driven by direct piston; 
piston running down in the earth say 
ninety feet, and elevator, eighty feet. 

Give me all particulars and cost of fuel 
for one elevation of 1,500 feet, counting 
soft coal at $2 per ton, and gasoline at Io 
cents per gallon. 

An early reply will oblige, 

Yours very truly, 
FE. Huser. 

There is no reason why air cannot be 
used for operating elevators in  ware- 
houses, using cither the Direct Piston 
method or the Multiple System, which 
will be described later. 

In Paris in the large apartment houses 
there are perhaps hundreds of elevators 
running on this principle (direct piston) 
using water under pressure, however. 

There are two factors on which the suc- 
cess of a system of this kind must de- 
pend. The first is that a fairly high pres- 
sure is necessary in order to keep the lift- 


1392 


ing piston rod as small as possible. The 
second is that air is an elastic fluid which 
makes it difficult to stop a car exactly 
pope it is wanted. An example of this 

afforded by hydraulic elevators “bounc- 
ing” when air gets in the hydraulic cyl- 
inder. This latter factor is nearly pro- 
hibitive except for low speeds. Further 
the direct piston can only be used for 
comparatively low lifts. 

There are many applications of the 
pneumatic hoists for use in shops, but the 
lifts in these cases range from 4 to 10 
feet. With these, on account of the slow 
speed, very close adjustment can be made, 
so close, in fact, that these hoists are gen- 
erally used in foundries for handling 
moulds. 

In the case of elevators for high lifts, 
it would be advisable to use a system of 
Multiple Shives such as is employed for 
high speed hydraulic elevators. In this 
type a large cylinder has mounted on one 
end a number of shives while to the end 
of the piston rod is attached a crosshead 
also carrying a like number of shives. A 
lifting cable winds around these shives or 
pulleys and finally up over the head shive 
and down to the elevator. A multiplication 
of possibly 10 or 12 times is thus effected 
depending upon the number of shives, 
so that a piston movement of one foot 
will lift the car perhaps 10 feet. 

Reducing these two methods to figures 
to obtain some idea of the amount of air 
required and the consequent cost for 
which the correspondent asks, we have 


Direct Lift System. 


Assume an 8” lifting tube for a lift of 
9o feet. 


LOAD. 
Td -ccedinccn aimed Seoaneeeiees 2,700 pounds 
Wsefel load «<a s6ibcssccison sed SOO 
PHOIROTIR 5. osaca cassracesec 500 
Addition for - 


SATERY 5 s)<. sinc 1,300 


6,000 pounds 

Assume air at 100 pounds pressure per 
square inch. 

Our piston therefore must have 60 sq. 
in. area. An 8” pipe about fulfills this 
condition having an area of .3591 sq. ft. 
or 50. sq. in 

Assume an 9” pipe for the cylinder in 
which this piston works; are a .4418 sq. ft. ; 
co ft. in length; equals 39.76 cu. ft. of air 
for a complete lift. Allow this rise to oc- 
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cur in one minute and we must have 39.76 
cu. ft. of air or a pressure of 100 pounds 
or 39. 76 X 7.8 — 320. cu. ft. free air per 
minute on the assumption that the ele- 
vator makes one lift every minute. As 
practically the same time will require to 
descend as to lift, we can count on a com- 
pressor of half this capacity as sufficient. 

It is further advisable to have a receiver 
sufficient to hold possibly double the air 
required by the tube—assuming a re- 
ceiver 42 inches by Io ft., this would have 
a capacity of about 96 cu. ft. 


Assume the compressor running con- 
tinuously. A compressor with a capacity 
of 177 cu. ft. of free air per minute is 
more than sufficient as the elevator would 
very likely not work on an average over 
once every five minutes. Our compressor 
would, therefore, run at very much re- 
duced speed and would average possibly 
a5 H. P. 


Assume the compressor running non- 
condensing. Steam consumption will be 
about 35 pounds of water per I. H. P. 
per hour, or 875 pounds of water per hour 
or 8,750 pounds in 10 hours. 


Assume 10 pounds of water evaporating 
per pound of coal 87.5 pounds per hour, or 
875 pounds per day of 10 hours, approxi- 
mately 1% ton of coal per day, or $1 for 
coal. Allow for engineer at $2 per day, 
incidentals such as oil waste, etc., etc., 50 
cents, and 66 cents per day for interest 
and depreciation. We have a total ap- 
proximate daily cost of $4.16. Of course, 
if other machinery is being operated at 
the same time, there will be no cost for 
engineer. 

Using a gasoline engine with gasoline 
at 10 cents per gallon, for approximate 
figures, you may assume a 30 H. P. engine 
which will average 1.25 quarts of gasoline 
per H. P. per hour, or 93% gallons, or 
$9.35 for gasoline. 


The Second Method 


Assume useful load......... 1,500 pounds 

SME ccaneiskecntese sexs SOD % 

Es dincinn6es nun e'ssnie 1,000 e 
BTEC EG GiGi wecannweee 3,000 pounds 


Consider a multiplication of 8 times, 
then our cylinder must be 11 ft. long and 
the power must be 8 times as great. 

3,000 X 8 = 24,000 pounds. 
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Assume air at 100 pounds pressure. 
We must then have 240 sq. in. in piston, 
which means 174” in diameter. 

A cylinder 17% inches in diameter and 
11 ft. long holds 18% cubic ft. to fill, 
which at 100 pounds pressure, requires 
about 142 cu. ft. of free air. If the eleva- 
tor makes one trip per minute our com- 
pressor must have a capacity of 142 cubic 
feet per minute. However the cost of 
operating this system will be practically 
the same as the Direct Lift——Ebiror. 


AIR BRAKES 


BRING FAST MOVING 
TRAINS TO A DEAD 
STOP WITHOUT JAR- 
RING THE PASSEN- 
GERS. 


MADE BY 


The 
Westinghouse Air Brake Co., 
Pittsburg, Pa. 





U.S. PATENTS GRANTED FEB, 1903, 


Specially prepared for COMPRESSED AIR. 


671,044. AIR-COMPRESSOR. George S. 
Binckley, San Francisco, Cal., assignor of 
one-half to Willis G. Dodd, same _ place. 
Filed June 27, 1900. Serial No. 21,818. 


combination with the 
compressing-cylinder, of the piston working 
therein, said piston consisting of indepen- 
dently relatively movable sections, and of 
separate pivoted connections between the 
drive-shaft and the respective sections of the 
piston for imparting a reciprocating motion 
to the piston and moving its sections toward 


A compressor, the 
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and from each other during the strokes of 
the piston, the movement of the piston-sec- 
tions being dependent upon the angularity 
of the pivoted connections during the revo- 
lution of the drive-shaft. 





671,207. SAFETY APPLIANCE FOR AIR- 
BRAKES. Allan Cowperthwait, Brooklyn, 
N. Y., assignor to Alonzo B. See and Wal- 
ter L. Tyler, same place. Filed Feb. 4, 
1901. Serial No. 45,826. 


671,209. COMPRESSED-AIR PUMP. Ralph 
W. Elliott, Oakley, Cal., assignor of one- 
half to Frank P. Baker, same place. Filed 
Dec. 17, 1900. Serial No. 40,183. 


671,239. PNEUMATIC SELF-ACTUATOR 
FOR MUSICAL INSTRUMENTS. Henry 
Schwesinger, Detroit, Mich. Filed May 31, 
1900. Serial No. 18,494. 


671,244. AIR-PUMP GOVERNOR. Samuel B. 
Stewart, Jr., Schenectady, N. Y., assignor 
to General Electric Company, of New York. 
Filed Jan. 21, 1901. Serial No. 44,320. 


671,264. MEANS FOR VENTILATING 
TUNNELS. Charles’ SS. Churchill and 
Charles C. Wentworth, Roanoke, Va. Filed 
Nov. 10, 1900. Serial No. 36,088. 


A ventilating system for tunnels, the com- 
bination with the tunnel, of an air-chamber 
formed in the wall of the tunnel having its 
inner wall substantially in line with the in- 
ner wall of the tunnel and having an open- 
ing arranged to discharge air therefrom in a 
direction substantially parallel to the axis 
of the tunnel and adjacent to the wall there- 
of, and means for blowing a blast of air into 


said chamber, whereby the blast of air issu- 
ing from the chamber into the tunnel will 
create an induced draft through the tunnel. 





671,865. PNEUMATIC TIRE. Adam 4H. 
Beck, Washington, D. C.; Kate Beck ad- 
ministratrix of said Adam H. Beck, de- 
ceased. Filed Nov. 8, 1899. Serial No. 
736,268. 


671,402. SEPARATING-HEAD FOR PNEU- 
MATIC ELEVATORS. James B. Schu- 
man, Columbia City, Ind., assignor to the 
Pneumatic Elevator and Weigher Company, 
Indianapolis, Ind. Filed April 16, 1900. 
Serial No. 13,081. 


671,428. WATER-RAISING APPARATUS. 
James E. Bacon, Richmond, Va., assignor 
to Bacon Air Lift Company, of New Jer- 
a § Filed Jan. 14, 1895. Serial No. 534,- 
(00. 

The combination with the well-tube having 








an annular bottom head and the water-supply 
tube passing through the same, of the uptake- 
pipe having a tubular enlargement and the 
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reducer between the enlargement and uptake- 
pipe and the supply-tube, the said 
tube being slotted near its upper end. 


supply- 


671,535. PNEUMATIC TIRE 
RIM THEREFOR. Robert 
Kingsbridge, England. 
Serial No. 34,461. 


AND WHEEL- 
Dryan-Haymes, 
Filed Oct. 26, 1900. 


671.559. PNEUMATIC POWER-CYLINDER. 
Nils 0. Lindstrom, New York, Borough of 
Queens, N. Y., assignor to Alonzo B. See 


and Walter L. Tyler, same place. Filed 
Feb. 4, 1901. Serial No. 45,847. 
671,608. LIQUEFIED-AIR MOTOR Oscar 


P. Ostergren, Brooklyn, N. Y., 
the General Liquid Air and 
Company, of New 
1899. 


assignor to 
Refrigerating 
Jersey. Filed Feb. 13, 
Serial No. 705,427. 


The combination with a 
taining 


reservoir for con- 
liquefied air or other gas of a coil 
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connected at one of its ends with the reser- 
voir below the level of the liquid therein, a 
return-coil parallel with the first coil, the two 
said coils being connected together at their 
lower ends, an air or gas operated motor, in 
communication with the upper end of said re- 
turn-coil. 
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671,970. ROCK-DRILL. Henry Koch, Tar- 
rytown, N. Y., assignor to Rand Drill Com 
pany, New York, N. Y. Filed Sept. 18, 
1900. Serial No. 29,899. 


671,986. ARMOR FOR 
Bacon Wakeman, 
Sept. 12, 1900. 


PNEUMATIC TIRES. 
Fairfield, Conn. Filed 
Serial No. 29,840. 


671,987. PNEUMATIC PACKAGE-HOLDER. 


George Hl. Wall, Cadillac, Mich. liled 
May 31, 1900. Serial No. 18,558. 
672,073. PNEUMATIC TIRE FOR VEHI 
CLES. Hugh L. Warner, Dayton, Ohio, 
assignor to Alden DP. Clark, same place 
Filed Sept. 27, 1900. Serial No. 31.237 
672,082. ROCK-DRILL. Louis T 


Sicka, 
Denver, Colo, Serial 


No. 21,921. 


Filed June 28, 1900 


672.083. 


ROCK-DRILE. 
Denver, Colo. 
No. 21.922 


Louis T. 
Filed June 28, 


Sicka, 


1900. Serial 


672,115. AIR-BRAKE. George 


Westing- 


house, Pittsburg, Pa. Filed Aug. 1, 1900. 
Serial No, 25,538. 

672,217. PNEUMATIC-TIRE-VALVE TOOL. 
Edward M. Noyes, Ashtabula, Ohio. Filed 


June 25, 1900. Serial No. 21,380. 


672,263. PORTABLE PNEUMATIC 
William E. Dean, West 
signor of one-fourth to Robert 


DRILL. 
Wis., as- 
Kelly, same 


Superior, 


place. Filed Oct. 8, 1900. Serial No. 32,- 
364. 

672,277. PNEUMATIC TOY. James L. 
Maull, West Whiteland, Pa Filed June 


14, 1900. Serial No. 20,295 


672,306. PNEUMATIC TOOL. 
Cleveland, Ohio, 
Chisholm and Moore 
pany, same place. 
Serial No. 719,563. 


Thomas 
Barrow, assignor to the 
Manufacturing Com- 
Filed June 6, 1899, 


A pneumatic tool, the valve-box comprising 
the valve-bore, a constantly open port re- 
versing and exhaust ports and a buffer-cham- 
ber connected with the said open port in 
combination with a buffer working in the 
buffer-chamber and a valve comprising a pis- 
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ton at each end and two intermediate slides 
adapted to register with the reversing and 


exhaust ports. 




















672,409. PNEUMATIC GRAIN-CONDUCT- 


ING APPARATUS. David Scheidegger, 
Woodburn, Ind. Filed July 2, 1900. 
Serial No. 22,283. 

672,638. PNEUMATIC HAMMER. James 
Dunlop, Manchester, England, assignor to 
Charles Henry Schill, same place. Filed 
Feb. 26, 1901. Serial No. 48,951. 

A pneumatic or like percussive hammer, 


in combination, a barrel or cylindrical body 


provided with passages for the supply of 
motive fluid under pressure, a differential 
piston fitted to slide therein, an annular 


space formed by the difference in the two 
diameters of the piston, a hollow inertia pis- 
ton-valve fitted inside the piston, and having 
fitting parts at each end adapted to alter- 
nately cover and uncover almost simultan- 
eously two sets of holes in the smaller diam- 
eter of the piston, the said inertia-valve hav- 
ing a set of holes between its fitting ends 
communicating with the space between it 
and the piston, and a single small hole in its 
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end communicating with a small chamber 
formed between the valve and the interior of 














the striking end of the piston, and an en- 
larged chamber with exhaust-ports beyond 
that part of the barrel which fits the smaller 
diameter of the piston. 


A pneumatic or like percussive hammer 
having a barrel fitted with a differential pis- 
ton, the combination with the inertia-valve 
L provided with a small hole P, of the cham- 
ber R and the motive-fluid passages and ports 
forming a fluid-pressure check at each end of 
the traveler of the inertia-valve. 

672,732. PNEUMATIC 
George F. Conner, 
Filed May 3, 1900. 


STRAW-STACKER. 
Port Huron, Mich. 
Serial No. 15,378. 
672,843. GRAVITY 


PNEUMATIC MALT- 


ING SYSTEM. Peter Renner, Cincinnati, 
Ohio. Filed Feb. 5, 1900. Serial No. 


3,920. 
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672,905. RECEIVING-TERMINAL OF 
PNEUMATIC-DESPATCH SYSTEMS. 
Robert T. Jenney, London, England, as- 
signor to the Lamson Consolidated Store 


Service Company, Newark, N. J. Filed 
Aug. 13, 1900. Serial No. 26,778. 
672,970. ROTARY MOTOR OR PUMP. 


George Westinghouse, Pittsburg, Pa. Filed 
April 9, 1898. Serial No. 677,078. 


672,971. ROTARY PUMP. George West- 
inghouse, Pittsburg, Pa. Filed April 9, 
1898. Renewed Feb. 18, 1901. Serial No. 
47,855. 


673,011. PNEUMATIC SPRING FOR VEHI- 
CLES. Warren W. Annable, Grand Rapids, 
Mich., assignor of two-thirds to G. Stewart 
Johnson and J. Warren Brown, same place. 
Filed Sept. 4, 1900. Serial No. 28,922. 

673,055. PNEUMATIC TIRE. 
bard, Upper Holloway, 
May 26, 1900. 


Hub- 
Filed 


John 
England. 
Serial No. 18,138. 


673,063. PNEUMATIC SHOE-FORM. Harry 
A. Ruggles and Frank E. Wiesen, Milwau- 


kee, Wis., assignors to Adda M. Becher, 
same place. Filed Oct. 25, 1900. Serial 
No. 34,340. 

673,068. VALVED PISTON. John P. Sim- 
mons, San Francisco, Cal. Filed June 14, 
1898. Serial No. 683,452 


An air-compressor, the combination with a 
piston 


cylinder, of a therein comprising a 
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bearing-surface In contact with the Interior 
of the cylinder, a reduced portion at the side 
of the bearing-surface, a port in the reduced 
portion running longitudinally of the cylin- 
der and means movably connected to said 
reduced portion adapted by frictional con- 
tact with the cylinder when the piston is 
worked back and forth, to open and close the 
port in the piston. 


673,073. 


RECEPTACLE FOR CONTAIN. 
ING LIQUID AIR OR OTHER GASES. 
Gabriel A. Bobrick, Los Angeles, Cal. 


Filed Nov. 8, 1900. Serial No. 35.879. 

A containing vessel for liquid air or other 
gases, comprising in combination an inner 
compartment and a series of concentric outer 
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and inclosing the inner compartment, the al- 
ternate outer compartments being connected 
in series with the inner compartment and 
with the outer air respectively, to form a 
passage for the escape of expanding air or 


gas. 


673,104. ROCK-DRILL. 
Paterson, N. J. Filed 
Serial No. 43,366. 


Warren 
Jan. 15, 


Wood, 
1901. 


A rock-drill, the combination of a cylinder 
having guide-lugs, a top head and its guide- 
lugs, side rods extending through the lugs 
of each, a cross-piece mounted on said top 
head and engaging said side rods, and means 
for locking said cross-piece and top head 
against movement relatively to each other, 
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and means serving with said side rods to on, the top head B and its guide-lugs B’ B’ 
hold said cross-piece and top head to said the boss B* and holding-lugs B* on said head, 
cylinder. in combination with the cross-piece C match- 
ing between said holding-lugs and having 
the recess c receiving said boss, and the holes 
C’ C’, the side rods A? A* extending through 
said guide-lugs and holes, spring-plate D, 
springs e e and holding-nuts A® A’, 


673,133. PRESSURE-REGULATOR. Ar- 
thur R. Bullock, Cleveland, Ohio. Filed 
Sept. 18, 1899. Serial No. 730,825. 


673,217. AIR-VALVE FOR RADIATORS. 
Doctor F. Morgan, Chicago, Ill., assignor 
to Seovill Manufacturing Company, Water- 
bury, Conn. Filed July 16, 1900. Serial 
No. 23,795. 





A rock-drill, a cylinder and its guide-lugs, 
a top head and its guide-lugs, and side rods 
extending through and beyond said lugs,’ a 
boss B? and holding-lugs B* B* on said head, 
and a cross-piece matching between said hold- 


673,259. MEANS FOR REGULATING SIZE 
OF COMPRESSION-CHAMBERS OF GAS- 
ENGINES. Camille Hautier, Paris, France. 
Filed Oct. 16, 1899. Serial No. 733,785. 








ing-lugs and having a recess c receiving said 

boss, and engaging said side rods, and means 673,819. AIR AND VACUUM VALVE FOR 

serving with the latter to hold said cross- RADIATORS. Walter H. Duer, Fond du 

piece and top head to said cylinder. Lac, Wis. Filed June 30, 1900. Serial 
The cylinder A, and guide-lugs A’ A’ there- No. 22,146. 
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* Pumping by Compressed Air 
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: By EDWARD A. RIX, : 
; $3 

3 M. Am. Soc. M. E. Fe 
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& M: Am. Soc. C. E. ss 
$$ 3 
3 Price 75 Cents. 4 
Se AEs BD des gs 
* 8 
33 A practical treatise on this subject, containing valuable informa-.% 
$ tion, with diagrams andtables The different systems are described % 
€0 P i o 
ss and compared, and the advantages of each impartially stated. 3 
> ~ . . . + 
4 Forwarded postpaid on receipt of price. 33 
*s Se 
$3 3 
: COMPRESSED AIR, : 
83 ‘ 8s 
% 26 Cortlandt Street, - - New York City. 
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H. GLAENZER & PERREAUD, 


* 





Mechanical Engineers, 


1, Avenue de la République, 
& 61, Rue de Malte. 


TELEGRAMS: > A. B. C. 4TH Ep. 
“BLAKENILES," PARIS. LIEBER'S 
“PARIS."’ (FRANCE.) OR Al's CODES. 


INGENIEURS-CONSEILS POUR INSTALLATIONS D’AIR COMPRIME & 
AGENTS EXCLUSIFS DE 


Chicago Pneumatic Tool Co., 





OUTILS PNEUMATIQUES, 


Curtis & Co. Mfg. Co., 
Geo. F. Blake Mfg. Co.. 








¥ 
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¥ 
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¥ 
* 
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¥ 
¥ 
My 
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"4 
¥ 
¥ 
¥ 
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COMPRESSEURS D’AIR AUTOMATIQUES AVAPEUR& ACOURROIE Y 
VERINS PNEUMATIQUES. : 
¥ 

¥ 

¥ 
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Merrill Pneumatic Pump Co., 


POMPES PNEUMATIQUES. 





Wheeler Condenser. 


CONDENSEURS PAR SURFACE. 
RECHAUFFEURS. 





“COMPRESSED AIR” 


REVUE MENSUELLE DES APPLICATIONS DE L’AIR COMPRIME. 
ABONNEMENT: 8 FRANCS PAR AN. 











Messrs. H. GLAENZER & PERREAUD have been the leading 
introducers of compressed air machinery in France. They will re- 
ceive with pleasure correspondence from American manufacturers of 
compressed air machinery, tools, and supplies. 
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CHAS. G. ECKSTEIN, 


MECHANICAL ENGINEER, 
Berlin, C., Germany. Spandauerstrasse 16-17. 








dddvdduddddy, 


Makes it a specialty to sell 


Pneumatic Tools and Appliances ; 
and 


Compressed Air Machinery in General, 








in Europe. 


American Manufacturers of 


FIRST CLASS TOOLS AND MACHINERY 


in above line, seeking an effective representation abroad, are respectfully 
invited to correspond with the New York Office, 249 Centre Street. 


Seamless Rolled Steel Tubes 
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FOR GASES, COMPRESSED AIR, ETC, 
UNDER HIGH PRESSURE, 
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In lengths up to 24 feet. 


Manufactured in Germany after the famous ‘‘ Mannesmann Process.’’ 
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Representative : 
Tested and approved by the 


highest authorities and Gov- ° 
ernments of Europe and Ch G Ecks 
America. as. + tein, 


Each Tube is carefully tested, 
anda Government Test Cer- 


tificate is furnished with 249 Centre Street, New York. 
same. 
AAA AARAAAAAAS 
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LITTLE GIANT” | 
PISTON AIR DRILLS, : 
ut 
No Vibration. .. Use 50% less air and do ¢ 
No Delicate Parts. far more work than 1) 
No Ball Bearings rotary or any other ") 
to cause trouble. type of air drills. ( 
Have Double-Balanced Made Entirely of Steel 
Piston Valves that Can be Run in Bath 4 


Cut-off at of Stroke. 


SENT ON 
«+ TRIAL 


of Oil. 


| 





Easily handled and op- 
erated. Made to with- paid both ways if not 


stand hard service. satisfactory. 
GUARANTEED AGAINST REPAIRS FOR ONE YEAR. 
Made in All Sizes. Write for Catalog ‘Ee.’ 
1) 


And express charges 








Ctandard Pneumatic ool fo, 


MANUFACTURERS OF ALL KINDS OF 


Air Tools and Appliances, 


GENERAL OFFICES: EASTERN OFFICES: 
MARQUETTE BUILDING, No. 141 BROADWAY, 
CHICAGO, ILL. NEW YORK. 
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COMPRESSED AIR. 


COMPRESSED AIR COMPANY. 


Controlling the American Air Power Company of New York 
and the Compressed Air Motor Company of IIlinois. 











FOR STREET, SUBURBAN AND ELEVATED RAILWAYS, 


~<a 


v 
J 
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The above cut is of a 28 foot Compressed Air Motor Car hauling two trail 
cats in Chicago. 


COMPRESSED AIR CO., 


621 Broadway, - - NEW YORK. 
1032 Monadnock Block, - CHICAGO, ILL, 
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We're making a Specialty of ¢ 
Filling the foundryman’s wants. We’re making a specialty of doing this + 
neatly, quickly, and in a way that puts money in his pocket. ~ 
We don’t undertake any job belonging to the iceman. We don’t know + 
anything about cutlery. We couldn’t write a respectable looking article about 
lemon squeezers. Our ideas are very crude regarding fruit jars. Our experi- z 
ence is very limited in setting saws. fe 
We leave all those lines to the journals that ‘‘covereth the whole earth.’”’? 
We don't know it all and we don’t try to do it all. 4 

We have ‘‘ boiled down’”’ and concentrated all our ‘know how’”’ to the 4 


formerly neglected foundry business. 

We dish up every month the most appetizing nourishment for all kinds of 
foundries. Nothing but foundries mind you. 

Everyone has paid for his meal ‘ticket. too. Not a deadhead sits at our 
table. No ‘‘free soup’’ goes with us. 

Let us sandwich in an advertisement of the stuff you want the foundries 
to buy. 

It will be masticated all right. The orders you will get thereafter will 
show you that you have not advertised in vain, 


THE FOUNDRY, 


DETROIT, ** °° °° °° MICHIGAN. 
hosdondoedoedestoodesteobecfeeferdeeboobocdestecbocbocbocbosbecbocbocbocbesbecbecbecbesbesbesbesbesiedesdeedeedeodesdeebeobeebocieeleeleeleclocboeieebecbeciet: 
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CORNELL & UNDERHILL d Janney, Steinmetz & Co., 


Wrought and Cast Iron Pipe 
Boiler Tubes 

> Artesian and Oil Well Casing 
4 Iron and Brass Fittings 
Valves and Cocks 

Gate Valve and Hydrants 

¢ Freight, Mine and Dump Cars 
¢ Portable Track and Switches 
Car Wheelsof every description 


13 GOLD STREET. 
i DREXEL BUILDING, r 


FRANKLIN 2032-2033, ‘‘ CUBE,’’ NEW YORK. oa PHILADELPHIA. 
ounce OO 1 DOS O11 SOS 1 Cle 1 wen -we GVVVVVVYVYVYVYVYV TVYVYVYVYVYVYVYV YT iV iViviririTihiTe@ 


COLD DRAWN, HOT PRESSED 
AND FORGED 


STEEL SHAPES 
AND SPECIALTIES 


SEAMLESS COLD DRAWN } 
STEEL SHELLS, CYLINDERS E 


AND TANKS 
For Air, Water, Steam, Gas, Soda, 
Ammonia or Fluids under Pressure 
and Explosives. 


SEAMLESS STEEL TUBING, HEAVY SECTION 
TUBES, HYDRAULIC FORGINGS FOR 
CREAM SEPARATOR BOWLS, 
SEAMLESS STEEL TESTED 
TANKS OF SUNDRY 
DIAMETERS. 
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EDRICK & AYER Co., 
PHILADELPHIA, soeeciate : 


PA. XK Ee _+ 
COMPRESSORS | 


' These Compressors will compress more air 
} at less cost than any other make, requiring no 

attention other than oiling ; entirely automatic 
in actiop, stopping and starting as air is re- 
uired. Specially adapted for foundry use. 
‘an be run in series; if so, no stoppage 
possible. 
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COMPRESSED AIR 
, RIVETERS,HOISTS, 

CRANES anv OTHER 
TOOLS. 


cs 


PEDRich Aug <a ¥ 40 a Send for Catalogue. 


a mo Liat Qe Manning, Maxwell & Moore, ¢ 
2 iT y hi Sore Acents, ’ 
85, 87, 89 LIBERTY ST..N.Y. j 

SS 22 SO. CANAL ST., CHICAGO, ILL. 4 
= — Si PARK BLDG., PITTSBURGH, PA. , 
===__ I sabia WILLIAMSON BLDG.,CLEVELAND,O. § 
128-130 OLIVER ST., BOSTON, MASS, , 
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WHEELER CONDENSER & ENGINEERING .CO. 


| 
: 
: 
: 
: 
: 
| 





NEW YORK. 
F SURFACE 
” CONDENSERS 
MARINE Mounted on 
and Combined Air 
STATIONARY and 
Circulating 
SERVICE, en 


PROPRIETORS AND MANUFACTURERS OF 


WHEELER STANDARD SURFACE CONDENSER; WHEELER ADMIRALTY 
SURFACE CONDENSER; WHEELER LIGHTHALL SURFACE CONDENSER; 
VOLZ PATENT SURFACE CONDENSER AND FEED WATER HEATER; 
EDMISTON PATENT FEED WATER FILTER. 


WHEELER’S PATENT FEED WATER HEATER 
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Manufacturing Company, 
CONSTRUCTING ENGINEERS. 


3 Chlorination Mills, Electric Plants_.....-._ »_# | 
: «~_______ Compressed Air Plants of any capacity. | 







The Stearns-Roger 
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ROGER’S IMIPROVED CRUSHING ROLLS. 


i] 
| Patented in the United States and Foreign Countries. 
| 
| 


“These Rolls have been running very satisfactorily and appear to us to be unquestionably 
the best type of roll yet devised. General Manager, 
MOLLIE Gisson & A. J. MILLS, Aspen, Colorado.” 


| Manufacturers of all classes of Machinery for Mining and Metallurgical requirements. 
| MAIN OFFICE, 1718-24 CALIFORNIA STREET, DENVER, COLO., U. $..A. 
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THE 


: ENGINEERING § 
MAGAZINE 


AN INDUSTRIAL REVIEW e e 
The Enginening itgociesbeen ay dwedease & | MCKiernan Drill Co., 


“* The Century of the industrial world and the Review of 














cetiees to cuaiooning tonya twoinone.” Its QI 120 LIBERTY STREET, 
t leading articles treat the subjects uppermost in importance 
jn industrial affairs. Its contributors include the foremost NEW YOR K, 
& men of oyr.temes. It gives each month an. exhaustive | 
; Review and Index to the world-wide ramge of technical MANUFACTURERS OF 


literature — Ameiican, English, French, and German. It 


is read in every nook and coroer of the civilized world. It 
; 6is founded upon the idea of the ofthe & 
busy and brainy men who manage, think, and. =e forthe & ri S a 
% engineering. architectural, ¢! trical, ae. © mini ining. and 9 
% mechanic industries. Tt -~ a Ww eircu- 
, —_ among such mon than has ever wpe nod by an 
\, gineering emp in all the history of industrial literature. 
‘ is S prcelens to the active man who needsto keep in touch %& ressor S 
: fe ith current developments. Its every page carries a living 
; interest for intelligent readers who are in any way con- 





\ cerned with modern jndastrial enterp’ rises. Itssubscnbers \ Various Types. Special D i 
%, are its warmest advocates and the: Magazine itself is its \ for all Spaamie oe Suitable 
y best solicitor. Sample copy free. 
30 Cents a Numbers $3.00 a Year. SOLE AGENTS FOR THE 


. THE ENGINEERING MAGAZINE, Kennedy Patent Air Lift. 
§20-122 Liberty St., New-York, U.S.A. : a = 

















Compressed Air. 


Practical information upon Air-Compression 
and the Transmission and Application 
of Compressed Air. 
} By FRANK RICHARDS. 12m0, cloth, $1.50 
John Wiley & Sons, New York, 


} 
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C. & G. COOPER CO. 


MT. VERNON, OHIO. 


CORLISS ENGINES. 


ComMPouND. 





TrIPLE EXPANSION, 
SINGLE CYLINDER. 


Of all sizes up to 3,000 
Horse-power. 





— FOR — 
FACTORIES, RAILWAYS, ELECTRIC LIGHTING, 
ROLLING MILLS, AND ALL KINDS 
OF MANUFACTURING. 





CORRESPONDENCE SOLICITED, 
HOME OFFICE: MT. VERNON, OHIO. 
NEW YORK: Room 1022 Havemeyer Building, F. W. IREDELL, Mey. 
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Hard Work 
and Abuse 


do not affect the splendid work- 
ing qualities of our Rotary Pneumatic 
Drills. They will do the very best work 
under the hardest conditions, and will out- 
wear any other drill made. Reverse by a 
turn of a lever. 






Send for catalogue of our Chipping, Caulking 
and Riveting Hammers, Rotary Drills, Rammers, etc. 


PHILADELPHIA PNEUMATIC TOOL CO., 
1038 Ridge Ave., Philadelphia. 


NEW YORK. PITTSBURGH. 
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FOR ALL PURPOSES WHERE 
COMPRESSED AIR IS 
REQUIRED 





AIR PUMPS, TANKS, GAUGES, AND AIR FITTINGS 


GLEASON-PETERS AIR PUMP CO., - 20 West Houston Street, N.Y. C., U.S.A. 
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BULLOCK DIAMOND DRILLS : 


3 Received the ONLY award made to Diamond Pointed Prospecting Core 


A GOLD MEDAL. M. C. BULLOCK MFG, CO., CHICAGO. 
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Bsed tz. Officers of all Railroads 
Soe enemmn THe POCKET LIST or 
eeL00 per annum. RAILROAD OFFICIALS 

THE OFFICIAL Advertising rates on application. 
RAILWAY EQUIPMENT psc tnec ee 


ptive of freight and pas- 
f the Rail d P : 
REGISTER soy. stars Sacayser ues Comes 
Subscription Price, $5.00 per annum. Single copies, $1.00, 
THE RAILWAY EQUIPMENT & PUBLICATION CO 


24 Park Place, New York, 


2 ARIZONA 2@ 


THE LAND OF 


Gold and Silver and Copper and Climate 


Send 25 cents for Special 3 mos. 
subscription to 


THE ARIZONA MINING PRESS 


(semi-monthly, $2.00 per year.) 


Frederick Webb, Editor, Phoenix, Arizona. 


PARIS EXPOSITION | 
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FOUNDRY 
MOULDING 
MACHINES 


OPERATED BY 


COMPRESSED AIR. 


Vibrator principle, avoiding strip- 
ping plates and expensive pat~- 
terns, for both power and 

hand ramming. 


oe 


2. BeBe of. 
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Write us to learn how nearly we 
have reduced pattern cost to nothing. 


THE TABOR M’F’G CO, 
ELIZABETH, N. J. 
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Fe re uP ae? 


AIR COMPRESSORS 


ROCK DRILLS, 
MINING 
MACHINERY. 
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Ee ted tak tek talk tal toh lel 
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LO hat tat fel fal del 


Cross Compound Corliss Air Compressor, 
Aurora Mine, Ironwood, Mich. 


ehh ha* Sate hhh hah hahah t he eh te® 


eee tat etetatata 
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We make 40 styles and 300 sizes 
of Air Compressors. We manu- 
facture also Rock Drills (over 
35,000 sold), Stone Channeling 
Machines, Coal Cutters, Gadders, 
Quarry Bars, Air Lift Pumps, etc. 


| 
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The Ingersoll-Sergeant 
Air Compressor 
Has been adopted by 
The Pennsylvania Railroad 
The Reading Railroad 


The Chicago & Northwestern, 
etc. 
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Class ‘‘H’’ Compound Air 
Compressor. 


ee ee 


THE 


INGERSOLL-SERGEANT 


DRILL COMPANY, 


26 Cortlandt St., New York. 
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‘* Embodying 
the 

Latest 
and 

Best 
Practice.’’ 










Fittingly 
Representative 
of an 

Age of 
Progress.”’ 












For Operating 
PNEUMATIC TOOLS, 
HOISTS, ROCK DRILLS 


and every other application of Com. 


Compressors q 
Sista 


pressed Air. 


CLAYTON AIR LIFT SYSTEM r 
BREWERS AIR PUMPS Clayton Steam Duplex Type. 


CLAYTON AIR COMPRESSOR WORKS, 


Catalogue. 26 CORTLANDT ST., NEW YORK 





























